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Supplementary Figure 1. Manhattan plot.  Manhattan plot of the all ancestry, sexes-combined, single variant, additive model analysis. Only splice 
































Supplementary Figure 2: Manhattan plot.  Manhattan plot of the all ancestry sex-combined single variant recessive model analysis. Only splice site and coding variants are shown. 
key: Triangle- MAF <1%, Square- MAF 1% to  5%, Circle- > 5%, black- known loci, blue- novel significant loci.  
PEMT
Supplementary Figure 3. QQ Plots. QQ Plots for all ancestry, sexes-combined, single variant meta-
analyses. Only splice site and coding variants are included: a) additive model; b) recessive model.
results are shown 
 in MPV17L2 and 
rs11554159 in IFI30; ae) rs2287922 in RASIP1 and rs2307019 in IZUMO1; af) rs4911494 in 


































Supplementary Figure 5. Manhattan plot. Manhattan plot of the European, sexes-combined, single variant, additive model analysis. 
Only splice site and coding variants are shown. key: Triangle - MAF <1%, Square- MAF 1% to 5%, Circle- >5%, black - known loci, blue- 
novel loci.
Supplementary Figure 6. Manhattan plot. Manhattan plot of the European, sexes-combined, single variant, recessive model 
analysis. Only splice site and coding variants are shown. key: Triangle - MAF <1%, Square- MAF 1% to 5%, Circle- >5%, black - known 
loci, blue- novel loci.
Supplementary Figure 7. QQ Plots. QQ Plots for European, sexes-combined, single variant meta-
analyses. Only splice site and coding variants are included: a) additive model; b) recessive model.
Supplementary Figure 8. Regional association plots. Regional association plots for each 
significant locus in the European, sexes-combined, meta-analysis. All results are shown 
for each significant region for the stratum (men, women, or sexes-combined) in which 
the association was most significant, as noted in the figure title. The plots appear in 
chromosome:position order. Dot color reflects r2 calculated from the ARIC dataset. 
Point symbols represent variant functional classifications: a) rs35515638, DARS2; b) 





Supplementary Figure 9. Miami plot. Miami plot of the all ancestry, sex-stratified, single variant, additive model analysis. Only splice site and coding 
variants are shown. key:  Triangle- MAF <1%, Square- MAF 1% to  5%, Circle- >5%, black- known loci, blue- novel significant loci.   
Supplementary Figure 10. Miami plot. Miami plot of the all ancestry, sex-stratified, single variant, recessive model analysis. Only splice site and 
coding variants are shown. key: Triangle- MAF <1%, Square- MAF 1% to  5%, Circle- > 5%, black- known loci, blue- novel significant loci.
Supplementary Figure 11. Miami plot. Miami plot of the European sex-stratified single variant additive model analysis. Only splice site 
and coding variants are shown. key: Triangle- MAF <1%, Square- MAF 1% to  5%, Circle- > 5%, black- known loci, blue- novel significant loci.
Supplementary Figure 12. Miami plot. Miami plot of the European, sex-stratified, single variant, recessive model analysis. Only splice site 
and coding variants are shown. key: Triangle- MAF <1%, Square- MAF 1% to  5%, Circle- > 5%, black- known loci, blue- novel significant loci.
Supplementary Figure 13. QQ plots. QQ lots for all ancestry, sex-stratified, single-variant 
analyses. Only splice site and coding variants are included: a) women-only, additive 
model; b) women-only, recessive model; c) men-only, additive model; d) men-only, 
recessive model.
Supplementary Figure 14. QQ plots. QQ lots for European, sex-stratified, single-
variant analyses. Only splice site and coding variants are included: a) women-only, 
additive model; b) women-only, recessive model; c) men-only, additive model; d) men-
only, recessive model.
Supplementary Figure 15. Regional association plots. Regional association plots  for 
each significant locus in the sex-stratified, meta-analysis, that was not significant in the 
sexes-combined results. All results are shown for each significant region for the stratum 
(men or women) in which the association was most significant, as noted in the figure 
title. The plots appear in chromosome:position order. Dot color reflects r2 calculated 
from the ARIC dataset. Point symbols represent variant functional classifications: a) 






Supplementary Figure 16.  Heatmaps showing full DEPICT gene set enrichment results.  a) all coding variants and b) all 
coding variants excluding those mapping to a gene included in the Shungin et al. DEPICT analysis.10 For any given square, the 
color indicates how strongly the corresponding gene (shown on the x-axis) is predicted to belong to the reconstituted gene set (y-
axis). This value is based on the gene’s z-score for gene set inclusion in DEPICT’s reconstituted gene sets, where red indicates a 
higher and blue a lower z-score. To visually reduce redundancy and increase clarity, we chose one representative "meta-gene set" 
for each group of highly correlated gene sets based on affinity propagation clustering (Online Methods, Supplementary Note 2). 
Heatmap intensity and DEPICT P-values (see P-values in Supplementary Data 4-5) correspond to the most significantly enriched 
gene set within the meta-gene set. Annotations for the genes indicate (1) the minor allele frequency of the significant ExomeChip 
(EC) variant (shades of blue; if multiple variants, the lowest-frequency variant was kept), ( ) whether the variant’s P-value reached 
array-wide significance (<2x10-7) or suggestive significance (<5x10-4) (shades of purple), ( ) whether the variant was novel, 
overlapping “relaxed” GWAS signals from Shunging et al.  (GWAS P<5x10-4), or overlapping “stringent” GWAS signals (GWAS 
P<5x10-8) (shades of pink), and ( ) whether the gene was included in the gene set enrichment analysis or excluded by filters 
(shades of brown/orange) (Online Methods and Supplementary Note 2). Annotations for the gene sets indicate if the meta-gene set 
was found significant (shades of green; FDR <0.01, <0.05, or not significant) in the DEPICT analysis of GWAS results from 
a)
b)
Supplementary Figure 17. PASCAL scatter plot of -log10 pathway enrichment P-values. To assess the contribution of coding 
vs regulatory variants to pathway enrichments, we calculated gene-based P-values based on coding variants only from the 
exome chip study and another score based on regulatory variants only (up to 20kb up- and downstream the genes10). These 
gene scores were then combined into pathway scores and tested for significance. (A) Pathway enrichment P-values computed 
by PASCAL based on exome-chip association (coding only) data (y-axis) are compared to those based on imputed regulatory 
variants only (x-axis). (B) Same comparison, except that the x-axis position of pathways is based on coding and regulatory 
variants combined (based on Shungin et al. 201510). The analysis demonstrates that most pathway enrichment is driven by the 
coding variants, while in case of a few path-ways both coding and regulatory variants contribute. For clarity we added labels 
only to those pathways that show significant (at 5% FWER [Family Wise Error Rate]) enrichment at least for one of the two 
plotted approaches.
Supplementary Figure 18. Comparison of -log10(p-values) for each gene set from EC-DEPICT and PASCAL. The 
PASCAL max statistic is shown in a) and the sum statistic in b). For the max statistic, r = 0.277 (p = 9.8e-253) and for 
the sum statistic, r = 0.287 (p = 5.42e-272). 
Supplementary Figure 19. Heatmaps of cross-trait associations. Heatmap squares are -log10(P-
values) with red-to-blue shading based on beta effect direction for the WHR-increasing allele in the final 
combined meta-analysis (blue). Green-to-blue shading hits correspond to  positive beta effects with P-
values between 0.05 and <2 -5, orange-to-red shading hits  correspond to negative beta effects with P-
values between 0.05 to <2 -5, yellow squares are  not significant (P>0.05), and white squares are 
missing values. Clustering was done using the  complete linkage method with Euclidean distance measure 
for the loci. SNVs clustering together  are more significantly associated with the same set of traits.

Supplementary Figure 21. Monogenic Enrichment QQ Plots. QQ plots of all-ancestry association results for single variants in established monogenic 
insulin resistance and lipodystrophy genes.
Supplementary Figure 22. Estimates of variance explained. Estimates of explained variance (+/- SE) in WHRadjBMI by SNPs meeting varying 
thresholds of overall associated in primary meta-analysis of all ancestry, sexes-combined.
Supplementary Figure 23. Penetrance Analysis for ACVR1C rs55920843 Variant in the UK Biobank. (a) Distribution of waist-to-hip ratio (WHR, cm/cm) in 
women-men combined sample. (b) Distribution of WHR in women and men separately. Carriers of the minor allele (G) show statistically significant 
difference in WHR compared to the non-carriers of the same allele (Supplementary Table 1 ). This difference is only significant in women-men combined 
(p=9.25e-5) and women only (p=4.85e-5) analyses but not in men only analysis (p=0.177). Color-coded vertical lines show mean WHR and one standard 




Supplementary Figure 24. Scatterplot of Betas for Large vs. All Studies. Scatterplot for significant loci as estimated in all European 
studies combined in only large (N>5,000) European Studies.





























































































































































































CROATIA‐Korcula Population‐based European 855 >99% 1) Missing phenotype ~ 800 measured
[PMID:19260141] Zemunik, T., et al., Genome‐wide association study of biochemical 
traits in Korcula Island, Croatia. Croat Med J, 2009. 50(1): p. 23‐33.

























































































































































































































































































































































































































































































































Bild DE, Bluemke DA, Burke GL, Detrano R, Diez Roux AV, Folsom AR, Greenland P,
Jacob DR Jr, Kronmal R, Liu K, Nelson JC, O'Leary D, Saad MF, Shea S, Szklo M, Tracy RP.









































































































































































































































































































































































































































GeneCall + Zcall PLINK‐PCA Exome Chip/GWAS > 0% ≥ 95% > 10‐5 233013
153987
RareMetalWorker
AMISH Illumina Exome Chip V1.0 Genome Studio NONE NONE ≥ 0% ≥ 95% > 10‐6 223290 40905 RareMetalWorker






PLINK  AIMS ≥ 0% ≥ 95% > 10‐6 242474
133040
RvTest




































GenABEL Exome Chip > 0% > 99% > 10‐8 234995
64531
RareMetalWorker

























































































AIMs no filter ≥ 99% > 10‐6 240027
107789
RareMetalWorker









































































































no filter > 98% > 10‐6 232931
136001
RvTest



































HUNT Illumina HumanExome‐12v1‐1 GeneCall + Zcall (Oxford Protocol) smartpca
Exome Chip SNPs that are 
polymorphisms 1000G ALL
no filter ≥ 99.9% > 10‐4 231575
86581
RvTest































KORA‐F4 Illumina ExomeChip V1.0 GeneCall + Zcall (Oxford Protocol) PLINK AIMS no filter ≥ 98% > 10‐7 245976 66896 RvTest














GeneCall + Zcall (Oxford Protocol) Eigensoft  GWAS ≥ 0% ≥ 95% > 10‐4 240115
67834
RareMetalWorker
























































Illumina HumanExome‐12v1_A GeneCall + Zcall (Oxford Protocol) PLINK Exome Chip > 0% ≥ 99% > 10‐4 233233
126490
RareMetalWorker
PCOS Illumina Human Core Exome GeneCall + Zcall (Oxford Protocol) PLINK‐MDS GWAS > 0% ≥ 99% > 10‐4 524527
80909
RareMetalWorker






















GenCall followed by zCall PLINK Exome Chip no filter > 99% > 10‐4 236875
69642
RareMetalWorker
RSI Illumina ExomeChip V1.1 GeneCall + Zcall (CHARGE Protocol) PLINK GWAS > 0%  ≥ 90% > 10‐6 237766
108330
RvTest









Exome Chip ≥ 0% ≥ 95% ≥ 10‐4 247021 156503 RvTest
SHIP‐TREND Illumina ExomeChip V1.0 GenCall + Zcall (Oxford Protocol)
Eigensoft




AxiomGT1 GCTA GWAS > 0% ≥ 95% > 10‐6 555033
56159
RareMetalWorker

















SmartPCA Exome Chip > 1% ≥ 90% > 10‐6
237654 47497
RareMetalWorker

























‐ ‐ ‐ ‐ ‐ Replication List BOLT‐LMM
ULSAM Illumina HumanExome‐12v1_A GeneCall + Zcall (Oxford Protocol) PLINK AIMS > 0% ≥ 99% > 10‐4 233149
81810
RareMetalWorker















SNPs used from GWAS > 0% ≥ 95% > 10‐6 235667
176817
RareMetalWorker
WHI Illumina ExomeChip V1.0 GenomeStudio v2010.3 PLINK‐MDS AIMS > 0% ≥ 90% > 10‐6 246470 158669 RvTest
WTCCC/ 
UKT2D
Illumina HumanExome‐12v1_A GeneCall + Zcall (Oxford Protocol) PLINK Exome Chip > 0% ≥ 99% > 10‐4 233233
103735
RareMetalWorker
YFS Illumina CoreExome v1.0b GenCall PLINK Exome Chip > 0% ≥ 95% > 10‐6 238194 75794 RvTest
a. Call rate to exclude individuals for whom genotyping success rate is less than a certain percentage (to exclude poorly genotyped samples)
Supplementary Table 3. Study‐specific descriptive statistics of ExomeChip cohorts
Studya Trait n mean SD median min max n mean SD median min max
Age (yrs) 9340 41.30 8.80 42.00 18.00 74.00 5552 38.80 9.20 39.00 19.00 67.00
BMI (kg/m²) 9340 28.00 3.70 27.60 16.70 55.70 5552 26.00 4.80 25.10 14.40 64.40
Weight (kg) 9340 90.50 13.20 89.10 38.40 194.80 5552 71.30 13.50 68.80 40.40 180.60
Height (cm) 9340 179.80 6.20 179.50 145.00 203.80 5552 165.50 6.20 165.50 132.00 188.30
WHR (cm/cm) 9337 0.90 0.10 0.90 0.50 1.30 5508 0.80 0.10 0.80 0.60 1.40
Age (yrs) 784 52.50 16.90 53.00 21.00 98.00 829 53.80 16.30 54.00 20.00 95.00
BMI (kg/m²) 784 26.70 4.10 26.40 18.30 45.00 829 28.50 5.60 28.20 15.90 47.30
Weight (kg) 784 78.40 13.00 77.20 49.40 134.40 829 72.50 14.90 70.90 35.60 121.80
Height (cm) 784 171.31 6.79 171.50 147.00 193.50 829 159.30 6.40 159.80 133.40 175.20
WC (cm) 784 94.30 11.30 93.70 72.00 136.30 829 88.10 12.30 87.00 62.00 191.60
Hip (cm) 784 101.90 8.00 101.30 83.00 152.00 829 106.07 11.90 105.00 76.00 152.00
WHR (cm/cm) 784 0.90 0.10 0.90 0.80 1.20 829 0.80 0.10 0.80 0.60 1.60
Age (yrs) 1276 53.92 6.01 54.00 44.00 66.00 2088 53.52 5.75 53.00 44.00 66.00
BMI (kg/m²) 1269 27.67 4.94 27.20 15.44 52.36 2085 30.97 6.72 29.81 14.20 65.91
Weight (kg) 1269 85.93 16.69 84.55 44.09 165.91 2085 82.39 18.29 79.55 37.27 177.27
Height (cm) 1271 176.12 6.66 176.00 153.00 197.00 2086 163.12 6.14 163.00 125.00 188.00
WC (cm) 1270 97.22 12.99 97.00 63.00 178.00 2086 101.11 16.65 100.00 57.00 178.00
Hip (cm) 1271 102.90 9.96 102.00 59.00 192.00 2086 110.96 12.95 109.00 78.00 179.00
WHR (cm/cm) 1270 0.94 0.06 0.94 0.74 1.13 2086 0.91 0.08 0.91 0.59 1.26
Age (yrs) 5103 54.74 5.70 55.00 44.00 66.00 5775 53.98 5.68 54.00 44.00 66.00
BMI (kg/m²) 5101 27.44 3.99 26.94 16.10 56.26 5769 26.63 5.48 25.46 14.38 55.20
Weight (kg) 5101 85.24 13.73 83.64 44.55 182.27 5769 69.88 14.84 67.27 36.36 141.82
Height (cm) 5102 176.16 6.53 176.00 142.00 199.00 5771 161.98 5.91 162.00 137.00 187.00
WC (cm) 5099 99.66 10.41 99.00 66.00 171.00 5767 93.16 14.85 91.00 52.00 169.00
Hip (cm) 5098 102.75 7.58 102.00 61.00 165.00 5768 104.20 10.84 102.00 56.00 173.00
WHR (cm/cm) 5098 0.97 0.05 0.97 0.62 1.39 5767 0.89 0.08 0.89 0.49 1.29
Age (yrs) 490 69.87 7.82 69.03 55.10 85.02 522 69.33 7.84 68.37 54.84 85.42
BMI (kg/m²) 490 25.91 3.05 25.94 17.39 39.10 522 27.46 4.33 27.08 16.89 45.80
WHR (cm/cm) 490 0.98 0.06 0.98 0.77 1.22 522 0.91 0.07 0.90 0.72 1.42
Age (yrs) 3339 44.00 0.00 44.00 44.00 44.00 2606 44.00 0.00 44.00 44.00 44.00
BMI (kg/m²) 3183 27.81 4.10 27.27 16.46 50.67 2512 26.92 5.44 25.71 15.43 53.76
Weight (kg) 3233 86.32 14.14 85.00 47.00 148.80 2547 71.33 14.90 68.40 40.00 131.50
Height (cm) 3257 176.14 6.69 176.00 152.00 202.00 2558 162.75 6.20 163.00 140.00 185.00
WC (cm) 3323 98.45 10.99 97.40 65.20 154.90 2593 85.64 12.68 83.50 56.20 136.40
Hip (cm) 3323 105.72 7.35 105.10 80.20 152.40 2593 105.41 11.36 103.30 79.20 170.50
WHR (cm/cm) 3322 0.93 0.06 0.93 0.68 1.21 2593 0.81 0.06 0.81 0.55 1.09
Age (yrs) 2236 51.49 10.34 50.00 18.00 90.00 250 54.12 10.12 55.00 30.00 75.00
BMI (kg/m²) 2236 22.44 3.45 22.27 12.58 64.14 250 23.40 4.04 23.06 13.88 38.71
Weight (kg) 2236 60.16 10.34 59.99 31.01 164.20 250 53.33 10.88 52.45 29.99 93.00
Height (cm) 2236 163.60 6.14 163.00 105.00 185.00 250 150.63 5.99 151.00 130.00 167.00
WHR (cm/cm) 2236 0.98 0.06 0.98 0.67 1.24 250 0.94 0.08 0.94 0.73 1.20
Age (yrs) 2460 49.87 10.07 50.00 20.00 85.00 317 52.92 9.56 53.00 26.00 80.00
BMI (kg/m²) 2460 22.67 3.69 22.46 13.47 35.89 317 23.61 4.49 23.46 13.89 40.06
Weight (kg) 2460 60.74 10.85 60.19 34.40 99.10 317 53.73 10.90 52.79 28.00 89.50
Height (cm) 2460 163.58 6.21 164.00 122.00 198.00 317 150.76 5.08 151.00 133.00 166.00
WHR (cm/cm) 2460 0.96 0.07 0.96 0.66 1.45 317 0.92 0.08 0.92 0.61 1.14
Age (yrs) 308 57.40 10.80 58.00 23.00 81.00 480 58.60 11.00 60.00 21.00 85.00
BMI (kg/m²) 308 27.70 3.30 28.00 17.00 38.00 480 27.40 4.10 27.00 17.00 42.00
Weight (kg) 308 83.40 11.70 82.30 54.90 120.00 480 70.80 11.50 69.80 41.70 110.20
Height (cm) 308 173.40 7.46 173.00 154.00 193.00 480 160.80 6.20 160.00 139.00 181.00
WC (cm) 308 97.80 8.70 98.00 78.00 127.00 480 85.80 10.30 85.00 60.00 122.00
Hip (cm) 308 103.70 6.40 104.00 84.00 124.00 480 103.90 9.40 104.00 79.00 144.00
WHR (cm/cm) 308 0.94 0.06 0.94 0.82 1.20 480 0.83 0.07 0.82 0.62 1.08
Age (yrs) 849 24.25 3.71 24.00 18.00 34.00 1113 24.45 3.86 24.00 18.00 35.00
BMI (kg/m²) 849 24.64 4.36 23.85 15.79 51.94 1113 26.02 6.60 24.36 14.54 53.53
Height (cm) 851 177.02 6.92 177.00 150.00 206.50 1117 163.71 7.02 163.50 121.00 188.00
WHR (cm/cm) 849 0.82 0.05 0.81 0.54 1.23 1113 0.74 0.06 0.74 0.48 1.26
Age (yrs) 1027 25.50 3.32 26.00 18.00 32.00 1142 25.45 3.43 26.00 18.00 31.00
BMI (kg/m²) 1027 24.35 3.66 23.77 16.85 43.27 1142 23.13 4.42 22.00 16.31 46.94
Height (cm) 1027 178.23 6.78 178.00 157.00 203.00 1146 165.19 6.27 165.00 138.00 185.00
WHR (cm/cm) 1027 0.84 0.05 0.84 0.71 1.03 1142 0.73 0.05 0.72 0.54 1.31
Age (yrs) 228 50.01 17.01 52.88 18.09 82.40 345 49.57 16.68 51.72 18.37 90.83
BMI (kg/m²) 228 27.11 4.07 26.77 18.69 39.45 345 27.55 5.89 27.24 16.59 51.35
Weight (kg) 228 76.28 12.17 75.00 45.00 125.00 345 65.69 13.47 64.00 39.00 123.00
Height (cm) 228 167.80 7.39 167.00 148.00 190.00 345 154.70 6.49 154.00 140.00 173.00
WC (cm) 228 94.86 12.02 95.00 61.00 121.00 345 86.79 14.43 86.00 56.00 129.00
Hip (cm) 228 102.40 10.26 102.50 50.00 132.00 345 103.60 12.88 102.00 70.00 150.00
WHR (cm/cm) 228 0.93 0.07 0.93 0.76 1.34 345 0.84 0.07 0.84 0.59 1.20
Age (yrs) 306 72.70 5.80 71.00 65.00 93.00 505 72.90 5.70 72.00 65.00 93.00
BMI (kg/m²) 305 26.70 4.30 26.40 16.10 38.20 503 29.50 5.90 28.90 16.30 58.80
Weight (kg) 305 80.20 14.30 79.20 47.60 139.30 503 75.10 15.70 72.80 43.50 134.00















WC (cm) 306 97.00 11.80 96.80 69.00 133.00 501 99.90 15.50 98.50 66.00 167.00
Hip (cm) 306 100.60 8.60 100.00 80.00 135.50 502 107.10 12.80 105.80 79.00 160.00
WHR (cm/cm) 306 0.96 0.06 0.97 0.79 1.17 500 0.93 0.08 0.94 0.73 1.23
Age (yrs) 1845 73.40 5.80 72.00 65.00 95.00 2403 72.40 5.50 71.00 65.00 100.00
BMI (kg/m²) 1838 26.40 3.70 26.10 15.60 46.20 2397 26.30 5.00 25.70 14.70 48.30
Weight (kg) 1838 79.10 12.20 78.50 46.30 142.70 2398 66.50 13.20 64.90 32.80 132.90
Height (cm) 1840 173.10 6.60 173.00 150.00 193.00 2401 158.90 6.20 158.80 124.00 179.90
WC (cm) 1830 97.70 10.00 97.00 70.50 143.00 2387 90.70 13.70 90.00 54.00 143.00
Hip (cm) 1833 101.10 7.90 100.50 45.50 155.00 2389 101.80 10.70 100.20 52.00 153.00
WHR (cm/cm) 1829 0.97 0.07 0.97 0.61 2.33 2387 0.89 0.09 0.89 0.61 2.06
Age (yrs)  ‐  ‐  ‐  ‐  ‐  ‐ 1785 48.45 6.70 47.71 35.67 69.33
BMI (kg/m²)  ‐  ‐  ‐  ‐  ‐  ‐ 1778 24.31 4.37 24.13 12.31 42.06
Height (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 1785 150.60 5.02 150.40 130.70 168.80
WHR (cm/cm)  ‐  ‐  ‐  ‐  ‐  ‐ 1777 0.88 0.05 0.88 0.67 1.33
Age (yrs) 295 57.38 13.92 59.00 20.00 90.00 519 55.06 13.62 56.00 18.00 94.00
BMI (kg/m²) 295 28.73 3.59 28.65 20.48 40.67 519 27.56 4.37 27.35 16.59 53.84
Weight (kg) 295 89.59 12.47 89.30 58.10 136.20 519 73.49 11.73 72.90 49.90 166.60
Height (cm) 295 176.54 6.73 177.00 158.30 197.00 519 163.43 6.48 163.70 141.00 186.00
WC (cm) 295 100.29 10.12 100.00 62.00 130.00 519 91.12 11.96 91.00 63.00 138.50
Hip (cm) 295 104.74 6.63 104.50 87.50 127.00 519 103.85 8.58 103.20 74.80 156.30
WHR (cm/cm) 295 0.96 0.07 0.96 0.64 1.13 519 0.88 0.08 0.87 0.65 1.35
Age (yrs) 5872 55.05 17.74 53.00 18.00 103.00 7086 54.75 17.72 53.00 18.00 98.00
BMI (kg/m²) 5872 28.25 4.90 27.47 14.66 65.77 7086 28.29 6.08 27.22 13.74 73.51
Weight (kg) 5872 90.66 17.25 88.00 40.40 230.00 7086 77.82 17.69 74.50 33.00 220.00
Height (cm) 5872 179.02 6.73 179.00 151.00 204.00 7086 165.79 6.25 166.00 142.00 192.00
WC (cm) 5872 100.55 14.05 100.00 32.00 200.00 7086 94.10 15.69 93.00 30.00 165.00
Hip (cm) 5872 106.03 9.57 105.00 40.00 195.00 7086 106.89 11.88 105.00 36.50 173.00
WHR (cm/cm) 5872 0.95 0.09 0.95 0.36 2.25 7086 0.88 0.10 0.88 0.35 1.76
Age (yrs) 483 63.05 8.90 63.61 35.71 85.98 513 61.92 9.20 61.62 34.21 81.77
BMI (kg/m²) 483 31.17 5.45 30.54 17.76 56.63 512 33.41 7.33 32.47 17.54 57.97
Weight (kg) 483 97.12 18.93 94.70 56.70 209.20 512 87.43 20.27 84.10 40.80 164.30
Height (cm) 483 176.40 6.49 176.10 157.20 202.00 513 161.70 5.99 161.40 144.70 181.70
WC (cm) 475 108.80 13.61 107.50 76.00 171.00 507 105.40 16.82 104.00 63.50 160.00
Hip (cm) 474 110.70 11.04 109.00 88.00 177.00 506 116.40 16.00 113.00 84.00 177.50
WHR (cm/cm) 474 0.98 0.06 0.98 0.80 1.24 506 0.90 0.08 0.90 0.70 1.25
Age (yrs) 906 65.70 8.53 67.08 31.21 88.55 599 65.15 9.10 65.99 23.79 88.56
BMI (kg/m²) 906 31.17 5.21 30.51 19.62 55.23 599 32.11 6.16 31.37 17.92 55.27
Weight (kg) 906 94.77 17.09 93.30 49.60 161.50 599 82.72 16.93 80.20 48.62 154.10
Height (cm) 906 174.29 6.34 174.00 154.00 196.00 599 160.46 6.39 161.00 140.00 183.00
WC (cm) 906 107.35 13.26 107.00 63.00 147.00 599 99.62 13.95 98.00 62.00 152.00
Hip (cm) 906 106.32 9.54 105.00 81.00 143.00 599 110.77 12.47 109.00 81.00 155.00
WHR (cm/cm) 906 1.01 0.07 1.01 0.62 1.21 599 0.90 0.07 0.90 0.65 1.20
Age (yrs) 137 56.02 7.10 58.74 41.00 65.90 282 54.94 6.99 55.96 39.47 67.91
BMI (kg/m²) 137 29.80 3.40 29.45 23.50 44.80 282 32.13 4.95 31.48 23.99 50.50
Weight (kg) 137 91.46 12.38 89.50 62.90 148.10 282 84.39 14.40 82.20 52.90 136.50
Height (cm) 137 175.08 6.28 175.80 155.50 189.70 282 161.94 5.85 161.95 145.00 177.50
WC (cm) 137 103.73 9.69 103.00 83.50 139.00 282 100.15 11.53 99.00 75.50 139.00
Hip (cm) 137 105.25 7.54 105.00 88.00 143.50 282 112.97 10.87 111.75 90.30 161.00
WHR (cm/cm) 137 0.98 0.05 0.98 0.86 1.09 282 0.89 0.06 0.89 0.72 1.06
Age (yrs) 221 68.03 6.29 68.22 57.81 78.46 518 66.41 5.25 66.20 57.85 78.70
BMI (kg/m²) 221 27.59 3.93 26.88 20.33 41.23 518 27.61 4.92 26.79 17.97 48.57
Weight (kg) 221 83.17 13.70 81.00 52.80 135.90 518 70.64 13.07 69.15 41.90 143.20
Height (cm) 221 173.44 6.15 173.50 157.20 192.80 518 159.95 5.88 159.80 142.00 178.00
WC (cm) 221 98.99 11.37 97.00 77.00 133.75 518 88.92 12.84 87.38 59.50 132.50
Hip (cm) 221 99.99 7.93 99.00 79.00 132.25 518 102.06 9.92 101.00 78.50 145.00
WHR (cm/cm) 221 0.99 0.06 0.99 0.84 1.12 518 0.87 0.07 0.87 0.70 1.08
Age (yrs) 726 32.87 5.91 32.00 17.00 61.00 794 30.41 5.32 31.00 17.00 45.00
BMI (kg/m²) 723 26.60 3.85 26.00 17.00 48.00 457 25.03 4.62 24.00 17.00 45.00
Height (cm) 726 1.78 0.06 1.78 1.61 1.97 794 1.65 0.06 1.65 1.46 1.83
WHR (cm/cm) 719 0.88 0.06 0.88 0.73 1.20 456 0.81 0.06 0.80 0.68 1.10
Age (yrs) 1645 45.41 16.50 45.00 18.00 87.00 1865 44.93 16.06 44.00 18.00 101.00
BMI (kg/m²) 1645 27.69 7.31 26.26 15.02 64.16 1865 26.63 9.02 25.10 14.88 60.08
Weight (kg) 1645 88.53 24.93 85.00 45.00 222.00 1865 75.12 24.65 70.00 37.00 170.00
Height (cm) 1645 178.62 10.47 178.00 142.00 207.00 1865 165.07 9.79 164.00 135.00 198.00
WC (cm) 1317 96.71 18.47 94.00 59.00 165.00 1511 86.61 19.18 82.00 52.00 167.00
Hip (cm) 1317 104.19 13.52 102.00 60.00 170.00 1511 106.40 17.11 102.00 64.00 167.00
WHR (cm/cm) 1317 0.92 0.09 0.91 0.68 1.41 1511 0.80 0.08 0.80 0.50 1.20
Age (yrs) 7625 56.40 9.73 56.79 21.17 82.86 9489 55.21 9.99 55.42 20.35 81.94
BMI (kg/m²) 7625 27.12 3.75 26.85 16.33 53.24 9489 26.51 4.82 25.76 15.60 62.03
Weight (kg) 7625 80.85 12.08 80.00 41.80 153.00 9489 68.09 12.18 66.40 39.30 160.80
Height (cm) 7625 172.67 7.27 173.00 138.00 198.00 9489 160.45 6.86 160.00 136.00 189.00
WHR (cm/cm) 7625 0.95 0.06 0.95 0.51 1.67 9489 0.81 0.07 0.80 0.51 1.34
Age (yrs) 953 52.37 8.09 52.87 24.91 69.41 1496 48.97 9.26 48.04 20.18 66.28
BMI (kg/m²) 953 26.79 3.58 26.55 16.38 55.40 1496 25.69 4.65 24.77 17.25 54.78
Weight (kg) 953 81.83 11.81 80.90 49.20 162.00 1496 68.28 12.85 66.15 44.90 149.70













WC (cm) 953 94.14 9.94 93.50 67.00 146.00 1496 80.67 11.66 78.75 56.50 134.00
Hip (cm) 953 99.88 6.18 99.50 82.50 147.00 1496 101.39 9.19 100.00 78.00 160.00
WHR (cm/cm) 953 0.94 0.06 0.94 0.69 1.19 1496 0.79 0.07 0.79 0.55 1.06
Age (yrs) 1187 61.24 8.42 62.69 45.33 75.19 1186 61.39 8.31 63.10 45.26 75.31
BMI (kg/m²) 1187 26.92 3.41 26.58 18.73 42.27 1185 26.09 4.21 25.56 16.36 50.69
Weight (kg) 1187 86.31 12.29 85.30 52.40 130.30 1185 71.33 12.26 69.90 39.30 160.60
Height (cm) 1187 178.98 6.61 179.00 160.00 203.00 1186 165.33 6.13 165.00 144.00 184.50
WC (cm) 1187 97.63 9.68 97.00 72.00 141.00 1186 87.64 11.54 87.00 61.00 144.00
Hip (cm) 1187 103.11 6.11 103.00 56.00 131.00 1186 103.01 8.78 102.00 56.00 153.00
WHR (cm/cm) 1187 0.95 0.06 0.94 0.75 1.43 1186 0.85 0.07 0.85 0.60 1.45
Age (yrs) 610 58.40 14.85 61.00 18.00 98.00 971 55.33 14.70 57.00 18.00 94.00
BMI (kg/m²) 610 28.06 4.53 27.53 14.27 56.75 969 26.76 5.40 25.61 14.44 63.37
Height (cm) 610 1.76 0.07 1.76 1.41 2.00 971 1.63 0.07 1.63 1.20 1.88
WHR (cm/cm) 609 0.94 0.08 0.94 0.55 1.28 968 0.81 0.08 0.81 0.00 1.29
Age (yrs) 208 52.39 10.47 52.00 30.00 81.00 399 53.72 10.93 53.00 31.00 83.00
BMI (kg/m²) 208 30.21 6.18 29.51 16.92 51.09 399 33.97 7.63 32.90 15.69 60.23
Weight (kg) 208 94.21 20.62 92.99 48.53 152.86 399 90.32 21.38 85.73 44.00 157.85
Height (cm) 208 176.64 7.27 177.00 140.00 195.00 399 163.12 6.33 163.00 146.00 216.00
WC (cm) 208 103.21 15.74 100.50 68.00 152.00 399 105.72 17.35 104.00 66.00 171.00
Hip (cm) 208 108.47 12.70 107.00 78.00 157.00 399 117.31 15.32 116.00 76.00 168.00
WHR (cm/cm) 208 0.95 0.06 0.95 0.76 1.15 399 0.90 0.07 0.90 0.70 1.12
Age (yrs) 1783 52.01 13.91 53.95 25.21 91.04 1963 52.41 13.44 53.98 25.22 93.63
BMI (kg/m²) 1783 28.00 4.63 27.31 15.96 63.57 1963 27.50 6.13 26.22 16.11 55.14
Weight (kg) 1783 87.74 16.05 85.28 45.81 236.78 1963 72.76 16.84 69.40 36.74 151.95
Height (cm) 1783 176.91 7.04 177.00 155.00 207.00 1963 162.63 6.34 163.00 141.00 196.00
WC (cm) 1783 100.75 12.85 100.00 44.00 188.00 1963 94.81 16.71 93.00 27.00 170.00
Hip (cm) 1783 104.59 9.07 103.00 53.00 190.00 1963 107.20 12.66 105.00 59.00 196.00
WHR (cm/cm) 1783 0.96 0.07 0.96 0.40 1.81 1963 0.88 0.09 0.88 0.29 1.56
Age (yrs) 622 48.49 7.23 48.50 31.30 61.50 719 48.64 7.21 49.10 33.70 61.10
BMI (kg/m²) 622 27.51 3.98 27.10 18.03 46.59 719 26.62 5.50 25.26 16.57 59.85
Weight (kg) 622 87.49 13.81 86.20 55.70 152.90 719 71.93 15.34 68.30 43.00 181.00
Height (cm) 622 178.28 6.56 178.15 159.60 197.30 719 164.43 6.25 164.10 145.80 188.00
WC (cm) 622 97.81 11.19 97.03 73.10 144.25 716 86.24 13.09 84.20 61.10 141.00
Hip (cm) 622 103.55 6.91 103.03 84.65 139.50 716 103.96 10.76 102.05 81.90 177.55
WHR (cm/cm) 622 0.94 0.07 0.94 0.76 1.17 716 0.83 0.07 0.82 0.64 1.12
Age (yrs) 1234 60.22 8.43 61.00 45.00 74.00 1333 59.43 8.26 59.00 45.00 74.00
BMI (kg/m²) 1234 27.47 4.20 26.90 16.49 48.95 1333 27.57 5.28 26.75 17.21 55.19
Weight (kg) 1234 85.02 14.41 83.40 46.50 160.00 1333 72.86 14.39 71.00 41.90 155.70
Height (cm) 1234 175.82 6.55 175.50 144.80 198.30 1333 162.56 5.60 162.30 140.90 183.10
WC (cm) 1234 100.07 11.84 99.00 63.00 150.00 1333 90.54 13.30 89.00 62.00 150.00
Hip (cm) 1234 100.62 7.55 99.50 79.00 145.00 1333 103.27 10.05 102.00 79.50 152.00
WHR (cm/cm) 1234 0.99 0.06 0.99 0.79 1.24 1333 0.87 0.07 0.87 0.72 1.17
Age (yrs) 313 61.55 9.45 63.00 31.00 74.00 224 62.08 9.76 65.00 27.00 74.00
BMI (kg/m²) 313 30.32 4.70 29.67 19.98 50.76 224 31.34 6.47 30.04 19.14 53.09
Weight (kg) 313 91.47 15.89 89.70 53.80 144.30 224 80.40 16.70 78.25 48.60 153.00
Height (cm) 313 1.74 0.07 1.73 1.52 1.95 224 1.60 0.06 1.60 1.46 1.75
WC (cm) 313 104.85 9.27 103.50 86.00 143.00 224 109.93 13.01 108.00 83.00 146.00
Hip (cm) 313 107.58 12.06 106.50 82.50 145.50 224 99.94 15.13 99.00 62.50 137.50
WHR (cm/cm) 313 0.98 0.06 0.98 0.82 1.15 224 1.11 0.08 1.10 0.87 1.39
Age (yrs) 219 65.63 6.52 67.00 43.00 74.00 328 63.97 7.53 66.00 34.00 74.00
BMI (kg/m²) 219 28.51 3.70 27.71 20.54 48.67 328 30.08 4.91 29.23 21.75 51.11
Weight (kg) 219 86.49 13.43 84.60 61.10 156.80 328 77.25 13.95 75.85 52.90 138.30
Height (cm) 219 1.74 0.06 1.74 1.53 1.95 328 1.60 0.06 1.61 1.45 1.79
WC (cm) 219 101.92 6.84 101.50 90.00 145.00 328 108.21 10.29 106.75 88.00 146.50
Hip (cm) 219 101.74 9.80 101.00 80.00 150.00 328 95.06 11.71 94.00 73.00 133.00
WHR (cm/cm) 219 1.01 0.06 1.00 0.87 1.19 328 1.14 0.07 1.14 0.96 1.38
Age (yrs) 382 40.60 11.26 39.64 24.35 71.53 392 41.11 12.34 39.78 24.28 74.13
BMI (kg/m²) 382 28.61 8.18 26.74 16.18 53.35 392 28.97 10.15 26.34 15.43 53.09
Weight (kg) 382 90.46 27.56 90.10 40.00 174.00 392 76.93 27.22 71.15 36.00 153.00
Height (cm) 382 177.70 13.60 178.60 134.40 218.00 392 163.30 12.51 164.50 110.00 196.00
WC (cm) 382 74.28 46.37 86.00 6.45 150.00 392 68.69 43.16 73.00 5.80 140.00
Hip (cm) 382 77.72 46.03 94.50 8.50 153.00 392 81.00 48.05 92.75 8.30 162.00
WHR (cm/cm) 382 0.95 0.10 0.94 0.68 1.18 392 0.83 0.09 0.82 0.63 1.20
Age (yrs) 2878 48.60 9.37 48.00 24.00 78.00 3277 48.40 9.44 48.00 22.00 77.00
BMI (kg/m²) 2878 28.40 4.57 27.69 17.29 61.27 3277 26.53 5.94 25.06 13.79 66.62
Weight (kg) 2878 88.29 15.47 86.18 29.94 181.44 3277 70.24 16.12 66.68 39.92 181.44
Height (cm) 2878 176.27 6.72 175.90 124.46 199.39 3277 162.75 6.18 162.56 140.97 184.15
WC (cm) 2878 100.03 12.16 99.06 63.50 177.80 3277 87.11 15.52 84.46 55.88 184.15
Hip (cm) 2878 103.76 8.50 102.87 64.77 173.99 3277 103.34 12.03 100.97 76.20 184.15
WHR (cm/cm) 2878 0.96 0.06 0.96 0.77 1.31 3277 0.84 0.08 0.83 0.63 1.15
Age (yrs) 1251 60.14 8.43 61.00 28.00 80.00 886 62.16 8.07 62.78 34.36 85.00
BMI (kg/m²) 1251 29.91 4.60 29.52 18.19 52.97 886 31.46 5.56 30.87 16.00 53.45
Weight (kg) 1251 90.68 15.68 89.30 46.20 167.00 886 80.33 15.28 77.90 35.00 143.50
Height (cm) 1251 174.07 6.49 174.00 139.00 197.00 886 159.91 5.65 160.00 141.00 179.00












Hip (cm) 1251 105.72 8.93 105.00 74.00 164.00 886 110.50 11.46 109.00 79.00 147.50
WHR (cm/cm) 1251 0.99 0.07 0.99 0.72 1.24 886 0.89 0.07 0.89 0.61 1.21
Age (yrs) 1198 59.64 8.24 60.00 41.72 90.91 936 62.38 7.54 63.00 41.39 89.15
BMI (kg/m²) 1198 26.86 3.49 26.58 19.15 51.07 936 27.05 4.32 26.55 17.30 57.20
Weight (kg) 1198 81.63 11.98 80.60 52.10 151.10 936 69.57 11.48 68.30 43.20 153.80
Height (cm) 1198 174.28 6.32 174.00 153.00 195.30 936 160.39 6.06 160.00 140.00 179.00
WC (cm) 1198 95.85 9.88 95.00 72.00 147.00 936 85.65 10.66 84.50 58.00 132.00
Hip (cm) 1198 100.35 6.82 100.00 81.00 145.00 936 102.41 8.53 102.00 83.00 144.00
WHR (cm/cm) 1198 0.95 0.06 0.95 0.76 1.12 936 0.84 0.06 0.83 0.67 1.09
Age (yrs) 321 49.56 14.93 50.00 18.00 84.00 445 48.46 15.14 49.00 18.00 91.00
BMI (kg/m²) 320 26.36 3.82 25.66 18.73 40.82 445 24.15 4.73 23.44 15.85 46.47
Weight (kg) 320 82.15 12.97 80.00 51.00 126.00 445 64.79 12.92 63.00 40.00 125.00
Height (cm) 321 176.50 6.45 176.00 140.00 196.00 445 163.90 6.46 164.00 140.00 180.00
WC (cm) 321 96.23 12.20 95.00 58.00 140.00 445 82.79 12.89 81.00 60.00 129.00
Hip (cm) 321 104.70 11.28 104.00 78.00 163.00 445 99.78 12.43 99.00 68.00 148.00
WHR (cm/cm) 321 0.92 0.07 0.93 0.54 1.13 445 0.83 0.07 0.83 0.65 1.22
BMI (kg/m²) 353 28.30 4.80 28.00 15.20 50.30 773 32.20 7.10 31.60 17.50 61.40
Weight (kg) 353 89.70 16.90 88.10 50.20 174.10 773 87.30 19.90 85.20 45.00 167.30
Height (cm) 353 178.00 6.90 178.20 149.90 201.10 773 164.70 6.30 164.80 147.80 187.20
WC (cm) 353 99.30 12.00 98.50 66.30 150.90 773 103.60 18.30 101.50 61.00 170.00
Hip (cm) 353 105.00 10.20 104.00 76.70 151.50 773 116.50 15.10 115.00 83.00 190.00
WHR (cm/cm) 353 0.94 0.05 0.95 0.81 1.10 773 0.89 0.08 0.88 0.67 1.11
Age (yrs) 672 55.60 10.70 56.40 26.90 89.90 840 55.10 10.90 55.40 24.90 81.80
BMI (kg/m²) 672 30.10 5.00 29.50 16.90 58.30 840 30.60 7.30 29.40 15.80 67.90
Weight (kg) 672 93.70 17.10 91.60 50.00 185.00 840 81.00 20.10 78.00 42.40 184.80
Height (cm) 672 176.30 6.30 176.30 158.40 197.10 840 162.70 6.10 162.50 142.00 182.60
WC (cm) 672 104.60 11.90 103.80 75.40 159.90 840 96.40 17.50 94.70 61.00 168.20
Hip (cm) 672 107.70 9.20 106.60 86.90 169.00 840 111.30 14.60 109.80 81.30 191.60
WHR (cm/cm) 672 0.97 0.06 0.97 0.72 1.18 840 0.86 0.09 0.86 0.56 1.29
Age (yrs) 965 39.40 15.10 43.00 18.00 61.00 945 39.10 13.90 43.00 18.00 60.00
BMI (kg/m²) 965 26.40 4.30 26.40 17.20 48.00 945 25.80 4.90 24.90 15.10 46.60
Weight (kg) 961 83.50 14.30 81.60 53.00 147.00 939 69.50 13.80 67.00 41.70 150.90
Height (cm) 961 177.90 6.60 178.00 153.00 200.00 939 164.10 6.40 164.00 143.00 190.00
WC (cm) 956 92.60 12.10 92.00 67.00 139.00 928 82.00 11.70 81.00 60.00 130.00
Hip (cm) 957 103.50 8.20 103.00 72.00 145.00 936 102.80 10.80 102.00 65.00 154.00
WHR (cm/cm) 953 0.90 0.10 0.90 0.70 1.10 926 0.80 0.10 0.80 0.70 1.10
Age (yrs) 4038 52.50 13.78 55.00 18.00 99.00 5705 51.91 13.47 54.00 18.00 95.00
BMI (kg/m²) 4038 27.21 4.34 26.71 16.11 49.54 5705 26.80 5.68 25.76 13.16 71.35
Weight (kg) 4038 84.05 14.43 82.40 48.00 156.60 5705 70.21 15.17 67.50 31.20 173.40
Height (cm) 4038 175.71 6.97 175.50 138.50 202.50 5705 161.91 6.50 162.00 125.50 185.20
WC (cm) 4038 95.84 11.93 95.00 62.00 186.50 5705 85.97 13.77 84.00 51.00 176.00
Hip (cm) 4038 103.55 8.54 103.00 69.00 188.00 5705 103.69 11.89 102.00 30.80 180.90
WHR (cm/cm) 4038 0.92 0.07 0.92 0.51 1.38 5705 0.83 0.08 0.82 0.47 2.79
Age (yrs) 1637 49.57 12.19 50.00 19.00 72.00 2036 48.29 12.35 49.00 19.00 72.00
BMI (kg/m²) 1637 26.59 4.09 26.07 16.47 53.46 2036 25.33 4.89 24.29 16.15 52.06
Weight (kg) 1637 85.57 14.35 84.10 48.40 167.30 2036 69.93 13.95 67.30 40.20 142.60
Height (cm) 1637 179.33 6.74 179.50 156.00 203.00 2036 166.21 6.29 166.00 145.50 188.70
WC (cm) 1637 95.23 11.74 94.00 62.00 154.00 2036 83.53 12.32 82.00 61.00 144.00
Hip (cm) 1637 101.57 7.52 101.00 78.00 170.00 2036 101.95 9.91 101.00 78.00 154.00
WHR (cm/cm) 1637 0.94 0.07 0.93 0.75 1.29 2036 0.82 0.07 0.81 0.65 1.18
Age (yrs) 401 57.98 20.81 62.00 18.00 96.00 532 62.19 18.91 67.00 18.00 97.00
BMI (kg/m²) 401 29.35 4.50 28.92 16.98 46.78 532 29.47 5.56 29.14 17.31 50.11
Weight (kg) 401 84.84 14.51 83.70 50.00 147.40 532 72.28 13.92 71.00 38.70 133.10
Height (cm) 401 169.95 7.67 170.00 149.00 192.00 532 156.74 7.20 156.00 135.00 175.00
WC (cm) 401 102.32 12.20 102.00 58.30 137.00 532 95.28 13.77 97.00 60.00 132.00
Hip (cm) 401 106.22 8.74 105.50 73.30 143.00 532 109.02 11.24 107.75 80.00 159.00
WHR (cm/cm) 401 0.96 0.08 0.97 0.60 1.18 532 0.87 0.09 0.88 0.63 1.17
Age (yrs) 240 48.19 13.89 48.00 18.00 87.00 601 41.57 13.29 41.00 18.00 77.00
BMI (kg/m²) 240 26.69 4.14 26.43 18.79 38.58 601 28.28 5.70 27.85 16.63 47.47
Weight (kg) 240 79.40 13.64 79.00 51.00 122.00 601 70.89 14.14 70.00 40.00 126.00
Height (cm) 240 172.42 7.67 172.00 152.00 196.00 601 158.54 6.83 158.00 133.00 181.00
WC (cm) 240 94.82 12.39 95.00 52.00 126.00 601 88.62 14.83 88.00 58.00 147.00
Hip (cm) 240 102.10 7.52 102.00 85.00 122.00 601 107.24 11.17 107.00 75.00 150.00
WHR (cm/cm) 240 0.93 0.08 0.93 0.58 1.13 601 0.82 0.09 0.81 0.65 1.20
Age (yrs) 8346 55.54 13.51 55.00 0.00 95.00 6768 56.00 14.69 55.00 20.00 93.00
BMI (kg/m²) 8322 26.65 3.45 26.30 15.00 47.80 6717 26.84 4.63 26.20 14.80 52.80
Weight (kg) 8322 83.18 12.23 82.00 43.50 150.00 6718 71.40 12.78 69.50 36.50 144.50
Height (cm) 8328 176.58 6.48 176.00 149.00 202.00 6726 163.13 6.12 163.00 136.00 189.00
WHR (cm/cm) 8314 0.90 0.06 0.90 0.61 1.25 6688 0.81 0.06 0.80 0.59 1.32
Age (yrs) 2897 46.66 7.83 45.20 29.92 61.12 3080 45.86 7.98 45.06 29.69 61.35
BMI (kg/m²) 2897 26.85 4.05 26.34 16.73 56.90 3080 25.78 5.07 24.66 15.24 55.75
Weight (kg) 2897 85.97 14.08 84.40 53.00 183.00 3080 71.06 14.61 68.40 40.50 152.20
Height (cm) 2897 178.88 6.79 179.00 157.50 207.00 3080 166.00 6.26 166.00 129.00 188.00
WC (cm) 2897 93.35 11.06 92.00 53.00 180.00 3080 80.36 12.38 78.00 53.00 146.00












WHR (cm/cm) 2897 0.92 0.06 0.91 0.61 1.64 3080 0.80 0.06 0.79 0.60 1.10
Age (yrs) 1289 54.96 8.18 55.44 29.88 76.94 1352 55.76 8.11 56.40 26.19 76.95
BMI (kg/m²) 1284 29.32 4.03 28.90 13.59 61.40 1348 30.28 5.33 29.62 17.01 67.86
Weight (kg) 1284 88.33 13.83 86.76 45.00 181.00 1348 77.74 14.34 76.00 44.80 187.00
Height (cm) 1289 173.48 7.23 173.00 140.00 196.00 1352 160.27 6.82 160.00 136.00 185.00
WC (cm) 1124 102.60 10.27 102.00 65.00 143.00 1210 93.02 12.30 93.00 57.00 158.00
Hip (cm) 1124 104.76 7.90 104.00 84.00 143.00 1210 108.81 11.17 108.00 79.84 171.00
WHR (cm/cm) 1124 0.98 0.06 0.98 0.77 1.23 1210 0.85 0.06 0.85 0.66 1.14
Age (yrs) 232 43.20 14.44 41.26 18.09 79.27 341 42.35 13.62 41.44 18.40 80.28
BMI (kg/m²) 231 28.80 5.26 28.36 18.61 47.12 339 30.76 7.58 29.38 15.37 54.58
Height (cm) 232 178.72 6.47 178.45 161.30 199.60 341 163.96 5.72 163.60 150.30 179.00
WHR (cm/cm) 231 0.88 0.07 0.87 0.73 1.10 339 0.79 0.08 0.79 0.62 1.01
Age (yrs) 518 41.78 15.02 38.95 18.04 79.90 742 43.34 14.20 42.53 18.00 81.18
BMI (kg/m²) 516 28.37 5.37 28.00 17.58 45.72 737 29.24 6.59 28.13 16.50 58.09
Height (cm) 518 171.42 6.93 171.40 142.50 203.50 742 158.36 5.91 158.50 142.00 177.70
WHR (cm/cm) 516 0.93 0.06 0.93 0.75 1.19 737 0.81 0.06 0.80 0.66 1.00
Age (yrs) 868 51.80 12.80 51.00 21.00 81.00 1449 53.70 12.60 53.00 21.00 91.00
BMI (kg/m²) 868 30.40 6.70 29.20 16.30 66.10 1446 31.90 6.00 31.50 16.00 54.20
Weight (kg) 868 96.20 23.00 92.00 49.10 232.40 1447 86.10 17.40 84.80 41.00 185.10
Height (cm) 868 177.77 6.97 178.00 158.00 200.00 1449 164.26 6.48 164.00 142.00 185.00
WC (cm) 678 104.50 15.90 101.60 66.00 188.00 1182 100.00 14.80 99.10 58.40 177.80
Hip (cm) 678 111.40 13.40 109.20 83.80 188.00 1182 115.20 13.50 114.30 78.70 191.80
WHR (cm/cm) 678 0.94 0.07 0.94 0.68 1.19 1182 0.87 0.08 0.86 0.62 1.47
Age (yrs) 1369 56.62 13.39 57.00 32.00 81.00 1478 55.33 13.14 55.00 32.00 81.00
BMI (kg/m²) 1365 27.85 4.03 27.22 16.32 47.55 1468 27.21 5.24 26.23 16.05 50.43
Weight (kg) 1365 85.81 13.25 84.30 53.00 160.10 1468 71.56 13.66 69.20 41.50 131.30
Height (cm) 1365 175.56 7.17 175.61 154.40 197.10 1468 162.34 6.80 162.10 139.99 185.19
WC (cm) 1367 99.73 11.59 98.80 63.00 170.00 1469 87.84 13.12 87.10 61.30 139.20
Hip (cm) 1367 106.10 7.48 105.40 76.90 175.20 1468 106.29 10.20 104.60 84.50 162.00
WHR (cm/cm) 1367 0.94 0.07 0.94 0.68 1.19 1468 0.82 0.07 0.82 0.65 1.09
Age (yrs) 361 42.35 17.12 40.00 18.00 99.00 541 43.63 15.92 43.00 18.00 91.00
BMI (kg/m²) 351 34.76 11.50 32.13 18.79 79.09 515 37.84 12.10 37.58 14.79 73.90
Weight (kg) 361 113.56 37.87 105.80 48.00 250.00 541 104.55 34.98 103.00 40.00 209.00
Height (cm) 361 180.03 6.74 180.00 158.00 198.00 541 166.46 7.04 165.00 142.00 191.00
WC (cm) 335 119.64 27.95 118.00 60.00 189.00 479 114.97 28.97 118.00 52.00 186.00
Hip (cm) 335 119.84 24.60 115.00 71.00 192.00 479 125.97 25.98 126.00 63.00 192.00
WHR (cm/cm) 335 1.00 0.11 1.00 0.76 1.30 479 0.91 0.12 0.90 0.67 1.33
Age (yrs) 1241 52.29 10.25 51.40 31.10 74.80 423 52.06 9.55 51.80 35.10 75.00
BMI (kg/m²) 1241 27.22 3.81 26.80 16.50 49.20 423 28.37 5.11 27.90 18.70 49.60
Weight (kg) 1241 79.33 12.63 77.90 48.00 154.00 423 69.45 12.38 68.10 42.40 114.80
Height (cm) 1241 170.59 6.39 170.40 151.00 192.00 423 156.58 6.10 157.00 132.00 172.00
WC (cm) 1239 98.43 10.20 98.00 37.00 138.00 421 95.17 12.30 95.00 64.00 146.00
Hip (cm) 1239 100.86 7.62 101.00 36.00 148.00 421 103.66 9.77 103.00 82.00 152.00
WHR (cm/cm) 1239 0.97 0.06 0.97 0.77 1.41 421 0.91 0.09 0.91 0.69 1.21
Age (yrs) 560 50.27 10.20 48.90 35.10 76.40 417 50.93 9.87 49.70 31.40 74.40
BMI (kg/m²) 560 27.08 4.09 26.55 15.90 45.20 417 28.38 4.74 27.80 18.80 52.10
Weight (kg) 560 78.85 13.63 77.20 46.00 140.40 417 69.63 12.85 67.90 43.10 140.00
Height (cm) 560 170.46 6.65 170.00 150.00 191.10 417 156.51 5.73 156.00 140.50 173.00
WC (cm) 560 97.56 10.44 97.00 73.00 140.00 417 95.74 12.14 95.00 64.20 134.00
Hip (cm) 560 101.00 7.78 100.00 80.00 138.00 417 103.34 9.01 102.00 80.00 146.00
WHR (cm/cm) 560 0.96 0.06 0.96 0.79 1.21 417 0.92 0.09 0.92 0.64 1.28
Age (yrs) 762 62.29 10.21 62.50 45.00 84.00 893 62.19 9.98 63.00 45.00 84.00
BMI (kg/m²) 762 28.75 4.70 28.50 15.92 46.90 893 31.25 6.34 30.37 15.87 51.12
Weight (kg) 762 89.15 16.29 87.75 45.50 142.61 893 82.25 17.39 79.56 39.46 141.70
Height (cm) 762 175.91 6.94 176.00 152.50 196.70 893 162.21 6.55 162.00 136.90 184.80
WC (cm) 762 100.71 12.69 99.65 63.00 152.50 893 101.46 15.87 99.80 63.00 156.00
Hip (cm) 762 106.06 9.67 105.00 83.10 149.50 893 112.81 12.92 111.00 83.00 159.00
WHR (cm/cm) 762 0.95 0.06 0.95 0.74 1.14 893 0.90 0.08 0.90 0.67 1.17
Age (yrs) 1195 62.72 10.14 63.00 45.00 84.00 1302 62.59 10.33 63.00 44.00 84.00
BMI (kg/m²) 1195 27.97 4.10 27.51 17.36 44.26 1302 27.43 5.64 26.50 16.44 47.97
Weight (kg) 1195 87.02 14.32 85.28 44.45 136.53 1302 72.20 15.54 69.40 39.01 134.40
Height (cm) 1195 176.27 6.92 176.20 155.40 202.50 1302 162.20 6.54 162.05 138.00 185.80
WC (cm) 1195 101.09 10.99 100.00 67.50 143.50 1302 94.91 15.99 93.90 58.50 152.00
Hip (cm) 1195 105.19 8.08 104.00 83.00 138.00 1302 106.85 11.88 104.65 79.90 160.20
WHR (cm/cm) 1195 0.96 0.06 0.96 0.73 1.21 1302 0.89 0.09 0.89 0.65 1.25
Age (yrs) 379 62.43 10.31 63.00 44.00 84.00 390 62.32 10.49 62.00 44.00 84.00
BMI (kg/m²) 379 24.10 3.15 23.74 15.36 33.48 390 23.83 3.29 23.76 16.63 35.35
Weight (kg) 379 68.10 10.40 67.49 42.59 104.33 390 57.65 8.82 57.61 35.88 82.55
Height (cm) 379 167.96 6.01 168.00 150.80 188.00 390 155.45 5.72 155.15 137.80 171.90
WC (cm) 379 87.87 9.14 87.70 58.60 112.70 390 86.26 10.04 85.40 61.00 120.50
Hip (cm) 379 94.64 5.79 94.70 77.10 113.50 390 94.97 6.84 94.65 77.00 119.00
WHR (cm/cm) 379 0.93 0.06 0.92 0.73 1.11 390 0.91 0.07 0.91 0.72 1.11
Age (yrs) 697 61.17 10.28 61.00 44.00 84.00 738 61.70 10.31 61.00 44.00 84.00
BMI (kg/m²) 697 28.76 4.34 28.45 17.57 46.28 738 29.98 5.49 29.24 18.30 49.81












Height (cm) 697 168.87 6.59 169.00 148.90 188.70 738 155.21 6.20 155.30 123.80 178.80
WC (cm) 697 100.79 11.36 99.50 68.20 147.40 738 100.34 14.15 99.15 61.80 159.90
Hip (cm) 697 102.55 8.77 101.40 83.80 151.90 738 107.59 11.29 106.10 76.90 160.60
WHR (cm/cm) 697 0.98 0.05 0.98 0.76 1.13 738 0.93 0.07 0.94 0.72 1.16
Age (yrs) 8387 57.75 7.17 57.00 45.00 74.00  ‐  ‐  ‐  ‐  ‐  ‐
BMI (kg/m²) 8387 27.34 4.21 26.70 16.95 52.11  ‐  ‐  ‐  ‐  ‐  ‐
Weight (kg) 8387 84.65 14.15 83.00 45.00 165.50  ‐  ‐  ‐  ‐  ‐  ‐
Height (cm) 8387 175.90 6.33 176.00 147.00 203.00  ‐  ‐  ‐  ‐  ‐  ‐
WC (cm) 8387 98.92 11.58 97.50 68.50 157.50  ‐  ‐  ‐  ‐  ‐  ‐
Hip (cm) 8387 101.32 7.13 100.00 72.00 160.00  ‐  ‐  ‐  ‐  ‐  ‐
WHR (cm/cm) 8387 0.97 0.07 0.97 0.76 1.44  ‐  ‐  ‐  ‐  ‐  ‐
Age (yrs) 5582 64.40 10.48 66.00 18.00 90.00 3913 62.84 11.41 64.00 19.00 92.00
BMI (kg/m²) 5582 28.90 4.73 28.30 15.90 71.00 3913 27.91 5.83 27.00 14.50 60.70
Weight (kg) 5582 85.90 15.27 84.00 47.00 217.50 3913 70.72 14.98 68.00 37.00 146.06
Height (cm) 5582 172.00 7.00 172.00 100.00 207.00 3913 159.00 7.00 159.00 125.00 189.00
WC (cm) 5582 102.90 12.33 102.00 64.00 184.00 3913 90.87 14.16 90.00 51.00 160.00
Hip (cm) 5582 104.90 8.98 104.00 38.00 210.00 3913 104.85 12.03 103.00 68.00 170.00
WHR (cm/cm) 5582 1.00 0.07 0.98 0.50 2.39 3913 0.87 0.08 0.86 0.62 1.21
Age (yrs) 2879 56.27 8.16 56.64 24.93 75.16 845 57.67 9.77 59.26 24.78 75.27
BMI (kg/m²) 2879 27.27 3.89 26.88 16.54 47.96 845 27.96 5.28 27.26 16.34 52.20
Weight (kg) 2879 81.17 12.80 80.00 46.60 154.00 845 70.92 14.08 69.40 37.10 137.00
Height (cm) 2879 172.45 6.67 172.00 149.00 195.00 845 159.27 6.47 159.00 139.00 178.00
WHR (cm/cm) 2879 0.95 0.06 0.95 0.73 1.22 845 0.83 0.07 0.82 0.61 1.18
Age (yrs) 2941 56.15 6.00 57.00 44.00 66.00 3186 55.80 5.90 56.00 44.00 66.00
BMI (kg/m²) 2941 29.78 3.90 29.28 19.34 54.41 3186 30.28 5.50 29.82 17.24 61.18
Weight (kg) 2941 97.60 14.40 96.00 58.20 198.60 3186 84.29 16.00 82.80 45.80 168.60
Height (cm) 2941 181.00 6.80 181.00 158.00 208.00 3186 166.80 6.20 167.00 147.00 192.00
WC (cm) 2938 106.40 11.10 106.00 74.00 165.00 3183 98.05 13.70 98.00 57.00 162.00
Hip (cm) 2938 108.60 7.30 108.00 87.00 155.00 3183 111.90 11.65 111.00 74.00 177.00
WHR (cm/cm) 2938 0.98 0.06 0.98 0.75 1.25 3183 0.87 0.07 0.88 0.59 1.15
Age (yrs) 1388 58.76 5.92 58.00 50.00 70.00 1750 58.47 6.07 58.00 50.00 70.00
BMI (kg/m²) 1388 24.11 3.35 24.00 14.07 35.71 1750 24.73 3.78 24.50 15.01 40.91
Weight (kg) 1388 66.87 11.04 66.20 39.60 109.00 1750 59.61 10.19 59.05 30.90 95.80
Height (cm) 1388 166.33 6.11 166.35 139.70 184.10 1750 155.11 5.82 155.00 133.90 173.30
WC (cm) 1388 85.55 10.52 85.60 55.20 119.00 1750 82.23 10.40 81.70 54.30 122.20
Hip (cm) 1388 92.86 6.43 92.55 76.10 119.00 1750 94.15 7.16 93.60 62.10 130.00
WHR (cm/cm) 1388 0.92 0.07 0.92 0.67 1.16 1750 0.87 0.07 0.87 0.64 1.17
Age (yrs) 282 60.22 4.05 61.00 47.00 66.00 290 55.43 5.14 55.50 46.00 66.00
BMI (kg/m²) 282 26.28 3.29 25.39 16.90 37.38 290 25.46 3.97 24.91 18.61 50.12
WHR (cm/cm) 282 0.96 0.07 0.96 0.76 1.17 290 0.85 0.07 0.84 0.63 1.34
Age (yrs) 9793 59.59 9.24 59.61 39.49 79.08 11251 58.77 9.29 58.25 39.84 78.16
BMI (kg/m²) 9781 26.49 3.24 26.21 16.13 49.06 11233 26.13 4.25 25.45 15.23 58.69
Weight (kg) 9784 174.01 6.61 174.00 139.40 200.20 11239 161.07 6.17 161.00 125.40 185.30
Height (cm) 9788 80.27 11.28 79.40 42.80 160.00 11241 67.80 11.59 66.20 36.00 139.20
WC (cm) 9780 95.68 9.60 95.00 65.90 145.60 11248 81.92 10.70 80.30 56.00 141.30
Hip (cm) 9776 102.73 6.32 102.20 80.00 165.00 11236 103.32 9.02 102.00 72.50 164.20
WHR (cm/cm) 9774 0.93 0.06 0.93 0.58 1.22 11236 0.79 0.06 0.79 0.60 1.20
Age (yrs) 3685 48.88 7.43 49.10 30.90 63.70 4079 48.93 7.33 49.10 30.50 64.00
BMI (kg/m²) 3685 27.37 4.18 26.87 15.30 50.60 4079 26.57 5.33 25.47 14.50 58.70
Weight (kg) 3685 86.38 14.27 84.70 42.90 177.60 4079 71.51 14.69 68.70 38.20 152.50
Height (cm) 3685 177.61 6.80 177.60 129.50 199.80 4079 164.09 6.39 164.00 140.40 188.60
WC (cm) 3681 97.15 11.57 96.05 65.60 148.95 4067 85.44 12.62 83.40 59.00 154.15
Hip (cm) 3681 103.08 7.06 102.40 76.20 156.40 4067 103.64 10.45 102.10 78.45 168.00
WHR (cm/cm) 3681 0.94 0.07 0.94 0.73 1.25 4067 0.82 0.07 0.82 0.63 1.17
Age (yrs) 2039 42.05 5.61 43.00 29.00 54.00 2476 41.56 5.98 42.00 29.00 53.00
BMI (kg/m²) 2039 26.61 3.99 26.10 15.29 48.40 2476 25.43 4.81 24.39 16.55 53.00
Weight (kg) 2039 85.08 14.07 83.50 44.70 172.10 2476 69.44 13.50 66.80 43.50 139.30
Height (cm) 2039 178.72 6.69 179.00 157.00 205.00 2476 165.28 6.14 165.00 144.00 190.00
WC (cm) 2031 93.08 11.00 92.00 61.00 157.00 2476 82.08 11.94 80.00 59.00 150.00
Hip (cm) 2031 101.50 7.48 101.00 69.00 142.00 2476 101.13 9.96 100.00 64.00 177.00
WHR (cm/cm) 2031 0.92 0.06 0.91 0.73 1.24 2476 0.81 0.07 0.80 0.59 1.33
Age (yrs)  ‐  ‐  ‐  ‐  ‐  ‐ 478 32.70 6.79 32.26 18.37 61.36
BMI (kg/m²)  ‐  ‐  ‐  ‐  ‐  ‐ 478 27.94 8.06 24.90 18.37 61.36
Weight (kg)  ‐  ‐  ‐  ‐  ‐  ‐ 478 76.13 22.13 68.00 18.37 61.36
Height (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 478 165.17 6.79 165.00 18.37 61.36
WHR (cm/cm)  ‐  ‐  ‐  ‐  ‐  ‐ 478 0.80 0.08 0.79 18.37 61.36
Age (yrs) 487 70.13 0.17 70.12 69.84 72.28 474 70.26 0.15 70.28 69.90 70.76
BMI (kg/m²) 487 27.03 3.73 26.80 17.70 43.40 474 27.13 4.94 26.50 16.60 49.80
Weight (kg) 487 83.64 12.98 82.00 53.00 138.00 474 71.39 13.17 71.00 42.00 126.00
Height (cm) 487 175.85 6.46 175.00 155.00 198.00 474 162.26 5.62 162.00 148.00 184.00
WC (cm) 482 94.82 10.39 94.00 64.00 134.00 468 87.72 11.68 87.50 60.00 134.00
Hip (cm) 482 100.20 6.73 100.00 86.00 130.00 468 101.44 9.23 101.00 71.00 143.00
WHR (cm/cm) 482 0.94 0.06 0.94 0.65 1.19 468 0.86 0.06 0.86 0.60 1.07
Age (yrs) 7726 52.99 10.16 52.00 1.00 88.00 1460 56.44 9.90 55.00 30.00 82.00













Weight (kg) 7726 72.74 10.71 72.00 38.00 189.00 1460 67.20 11.14 66.00 36.00 120.00
Height (cm) 7726 167.91 6.58 168.00 101.00 193.00 1460 159.71 8.57 160.00 128.00 183.00
WHR (cm/cm) 7726 0.97 0.06 0.97 0.50 1.95 1460 0.97 0.06 0.96 0.63 1.30
Age (yrs) 8913 55.65 8.91 55.00 27.00 92.99 2821 58.27 9.42 58.99 28.00 100.00
BMI (kg/m²) 8913 25.76 4.52 25.39 11.94 98.03 2821 27.09 5.46 26.40 13.34 84.64
Weight (kg) 8913 73.43 13.20 72.00 36.00 174.00 2821 67.05 12.48 67.00 30.00 170.00
Height (cm) 8913 168.87 7.41 169.00 101.00 198.00 2821 157.63 8.76 158.00 104.00 187.00
WHR (cm/cm) 8913 0.96 0.06 0.96 0.52 1.83 2821 0.94 0.07 0.94 0.67 1.52
Age (yrs) 553 20.03 0.44 19.92 19.33 22.08 515 19.97 0.41 19.92 19.17 21.83
BMI (kg/m²) 553 24.62 4.60 23.75 16.70 48.89 515 24.56 5.50 23.22 15.35 51.73
Weight (kg) 553 79.79 16.22 77.20 51.70 176.50 515 67.88 15.33 65.10 41.90 144.00
Height (cm) 553 179.80 7.07 180.00 162.00 199.00 515 166.30 6.33 166.40 150.00 190.00
WC (cm) 553 83.53 12.24 81.20 43.75 145.50 514 77.74 12.90 74.68 44.90 136.20
Hip (cm) 553 99.51 9.12 98.60 78.75 144.50 514 98.85 11.73 98.00 40.30 153.80
WHR (cm/cm) 553 0.84 0.06 0.83 0.55 1.08 514 0.82 0.09 0.78 0.46 1.74
Age (yrs) 156 44.72 8.27 45.00 30.00 60.00 157 45.82 7.85 46.00 30.00 60.00
BMI (kg/m²) 156 26.03 3.48 25.95 17.90 39.30 157 25.20 4.54 24.30 16.90 42.90
Height (cm) 156 178.56 7.28 178.00 164.00 203.00 157 164.90 6.72 166.00 148.00 187.00
WHR (cm/cm) 155 0.93 0.07 0.93 0.77 1.21 156 0.83 0.12 0.81 0.65 1.65
Age (yrs) 1343 67.92 7.70 67.18 55.10 97.81 1469 70.58 8.76 70.64 55.01 99.09
BMI (kg/m²) 1343 25.72 3.01 25.63 14.19 38.19 1469 26.76 3.99 26.29 15.43 48.95
Weight (kg) 1343 78.77 10.83 77.80 41.00 122.30 1469 69.55 11.16 68.60 40.10 130.80
Height (cm) 1343 174.92 6.73 175.00 151.00 198.00 1469 161.21 6.42 161.00 135.00 180.00
WC (cm) 1343 94.24 9.73 94.00 58.00 150.00 1469 88.00 11.37 87.00 59.00 138.00
Hip (cm) 1343 98.45 6.43 98.00 70.00 150.00 1469 100.97 8.60 100.00 72.00 160.00
WHR (cm/cm) 1343 0.96 0.07 0.96 0.72 1.25 1469 0.87 0.09 0.86 0.66 1.31
Age (yrs) 836 62.23 10.08 62.50 32.68 91.70 489 65.79 10.88 66.60 28.50 90.90
BMI (kg/m²) 836 30.10 5.04 29.38 20.12 54.83 489 30.91 6.08 30.25 20.08 59.30
Weight (kg) 836 95.09 17.66 92.60 54.80 174.00 489 81.33 16.56 79.00 49.50 159.50
Height (cm) 836 177.52 7.05 177.00 157.00 206.00 489 162.20 6.28 162.00 144.00 183.00
WC (cm) 836 107.69 13.55 106.00 67.00 162.00 489 100.41 14.92 100.00 62.00 180.00
Hip (cm) 836 106.61 9.98 106.00 80.00 158.00 489 109.37 12.82 108.00 83.00 180.00
WHR (cm/cm) 836 1.01 0.07 1.00 0.73 1.32 489 0.92 0.09 0.91 0.65 1.29
Age (yrs) 1961 50.66 16.37 51.00 20.00 80.00 1917 47.70 15.36 47.00 20.00 81.00
BMI (kg/m²) 1961 27.67 4.04 27.41 18.06 48.07 1917 26.89 5.33 26.10 16.10 52.40
Weight (kg) 1961 85.07 13.55 83.80 49.90 156.40 1917 71.30 13.89 69.10 41.30 133.30
Height (cm) 1961 175.31 7.14 175.00 148.00 198.00 1917 163.02 6.86 163.00 142.00 186.00
WC (cm) 1961 95.78 11.67 95.30 67.90 143.50 1917 82.89 12.93 81.20 50.50 129.30
Hip (cm) 1961 102.82 7.89 102.00 76.80 146.50 1917 102.99 11.43 101.70 57.40 148.00
WHR (cm/cm) 1961 0.93 0.06 0.93 0.71 1.19 1917 0.80 0.06 0.80 0.56 1.36
Age (yrs) 2064 52.66 15.64 53.00 21.00 83.00 2187 51.41 15.19 52.00 20.00 83.00
BMI (kg/m²) 2064 28.65 4.63 28.21 17.65 52.85 2187 27.64 5.68 26.68 15.60 54.42
Weight (kg) 2064 89.05 15.17 87.30 48.70 169.20 2187 74.00 15.06 71.70 43.60 153.60
Height (cm) 2064 176.30 7.14 176.00 154.00 203.00 2187 163.78 6.79 164.00 137.00 189.00
WC (cm) 2064 97.58 12.83 96.90 66.40 159.00 2187 85.37 13.59 83.50 48.00 145.60
Hip (cm) 2064 102.30 9.06 101.30 78.20 159.00 2187 102.98 12.08 101.40 70.00 165.00
WHR (cm/cm) 2064 0.95 0.07 0.95 0.73 1.20 2187 0.83 0.06 0.82 0.49 1.34
Age (yrs) 133 59.42 9.93 60.00 35.00 82.00 69 62.46 10.27 62.00 36.00 83.00
BMI (kg/m²) 133 29.90 6.84 28.96 13.98 51.39 69 32.01 7.18 31.59 17.88 49.45
Weight (kg) 133 92.10 24.82 88.00 48.90 168.10 69 82.82 20.17 80.70 47.50 137.00
Height (cm) 133 174.92 8.88 175.00 147.00 198.00 69 160.62 6.37 162.00 144.00 172.00
WC (cm) 131 103.57 17.71 102.00 58.00 165.00 67 103.27 17.41 104.00 69.00 146.00
Hip (cm) 131 106.21 14.96 105.00 70.00 152.00 67 111.99 16.24 112.00 80.00 150.00
WHR (cm/cm) 131 0.97 0.09 0.97 0.57 1.36 67 0.92 0.09 0.92 0.76 1.23
Age (yrs) 6018 63.78 9.05 64.00 30.00 94.00 2089 66.75 9.45 66.00 29.00 93.00
BMI (kg/m²) 5997 28.77 4.67 28.09 16.48 67.44 2084 28.98 5.65 28.23 15.60 65.47
Weight (kg) 6013 87.92 15.93 85.20 43.90 183.60 2087 75.22 15.38 73.40 39.00 187.00
Height (cm) 6000 174.68 7.01 175.00 132.00 213.00 2085 161.07 6.72 161.00 125.00 186.00
WC (cm) 5948 103.54 12.19 102.00 55.00 168.00 2062 97.75 13.82 97.00 56.00 159.00
Hip (cm) 5931 104.11 10.07 103.00 66.00 162.00 2059 106.31 13.84 105.00 60.00 210.00
WHR (cm/cm) 5930 1.00 0.08 0.99 0.63 1.77 2059 0.92 0.11 0.91 0.58 1.76
Age (yrs) 205 62.08 10.03 63.00 34.00 90.00 51 69.63 9.63 70.00 43.00 86.00
BMI (kg/m²) 205 24.56 4.33 24.02 14.17 55.56 51 22.76 5.46 22.22 14.38 43.50
Weight (kg) 205 67.70 12.58 66.50 40.00 117.00 51 51.93 13.40 51.60 29.00 104.50
Height (cm) 205 165.91 6.79 166.00 120.00 181.00 51 150.80 7.03 150.00 135.00 164.00
WC (cm) 205 90.32 9.62 90.00 66.00 119.00 51 83.53 14.96 82.00 55.00 123.00
Hip (cm) 205 95.15 9.47 95.00 61.00 119.00 51 92.41 12.75 94.00 58.00 134.00
WHR (cm/cm) 205 0.95 0.09 0.94 0.78 1.33 51 0.90 0.12 0.89 0.74 1.36
Age (yrs) 641 62.38 9.07 63.00 33.00 92.00 253 65.64 10.93 67.00 33.00 89.00
BMI (kg/m²) 639 27.96 4.91 27.38 13.14 68.96 252 28.71 6.08 27.39 18.69 50.96
Weight (kg) 639 79.95 16.04 78.00 37.10 206.40 253 68.71 15.82 65.50 40.10 126.00
Height (cm) 640 168.87 7.18 169.00 146.00 189.00 252 154.55 7.56 154.00 122.00 173.00
WC (cm) 638 99.88 11.08 99.00 61.00 160.00 251 97.04 13.80 96.00 63.00 145.00
Hip (cm) 633 100.84 9.29 100.00 63.00 165.00 250 103.33 12.47 102.00 79.00 148.00













Age (yrs) 100 57.40 9.49 58.50 32.00 75.00 18 62.44 10.04 62.50 31.00 75.00
BMI (kg/m²) 99 25.39 4.85 25.39 15.06 38.57 18 26.61 3.72 26.72 17.75 32.88
Weight (kg) 99 70.51 14.89 71.00 40.00 111.80 18 63.37 9.60 63.00 41.00 82.00
Height (cm) 100 166.50 7.62 166.00 140.00 200.00 18 154.33 6.77 152.00 144.00 168.00
WC (cm) 100 95.18 11.59 94.00 66.00 129.00 18 97.56 8.87 98.50 84.00 115.00
Hip (cm) 100 97.49 10.66 98.00 75.00 129.00 18 103.78 6.57 105.50 92.00 114.00
WHR (cm/cm) 100 0.98 0.07 0.98 0.65 1.15 18 0.94 0.07 0.94 0.81 1.09
Age (yrs) 386 48.20 16.84 48.45 18.10 82.30 556 48.19 15.98 48.60 18.00 88.40
BMI (kg/m²) 384 27.14 4.01 26.70 17.20 43.90 555 26.93 5.62 26.00 15.40 50.30
Weight (kg) 384 85.04 12.66 84.00 55.00 139.00 555 72.09 14.13 70.00 43.00 126.00
Height (cm) 384 177.15 7.00 177.50 158.00 195.00 555 163.94 6.77 164.00 144.00 182.00
WC (cm) 385 96.49 12.11 97.00 72.00 137.00 555 87.22 14.21 86.00 59.00 139.00
Hip (cm) 385 102.08 6.77 101.00 70.00 139.00 555 105.16 10.43 103.00 85.00 146.00
WHR (cm/cm) 385 0.94 0.08 0.95 0.72 1.30 555 0.83 0.08 0.82 0.56 1.10
Age (yrs) 91 62.08 10.62 62.00 36.00 87.00 32 65.09 8.85 65.00 47.00 82.00
BMI (kg/m²) 90 30.82 7.13 29.39 19.98 61.49 32 30.75 5.47 31.60 20.39 40.20
Weight (kg) 90 95.10 20.95 91.50 59.00 159.40 32 78.94 15.21 82.05 50.90 106.80
Height (cm) 91 176.04 8.44 175.00 152.00 198.00 32 160.13 6.32 162.00 141.00 170.00
WC (cm) 89 104.97 14.62 101.60 77.00 162.00 31 99.92 13.43 101.60 71.10 128.00
Hip (cm) 89 107.39 12.96 105.00 83.80 165.00 31 105.74 14.85 108.50 72.00 132.50
WHR (cm/cm) 89 0.98 0.07 0.97 0.82 1.22 31 0.95 0.11 0.95 0.80 1.33
Age (yrs) 7221 64.46 9.10 65.00 29.00 92.00 1568 66.13 8.61 67.00 31.00 87.00
BMI (kg/m²) 7211 29.83 4.84 29.12 16.51 57.82 1565 30.27 5.65 29.76 17.58 60.45
Weight (kg) 7214 90.40 16.20 88.60 46.00 180.90 1565 77.91 15.58 76.30 39.60 149.00
Height (cm) 7216 173.96 7.01 174.00 142.00 203.00 1565 160.36 6.30 160.00 135.00 185.00
WC (cm) 7145 105.01 12.41 104.00 51.00 186.50 1556 99.05 14.32 99.00 63.00 147.00
Hip (cm) 7125 106.12 10.43 105.00 61.00 190.50 1553 108.71 13.28 108.00 70.00 160.00
WHR (cm/cm) 7123 0.99 0.07 0.99 0.57 1.41 1553 0.91 0.09 0.91 0.66 1.32
Age (yrs) 562 62.36 9.66 63.00 36.00 86.00 162 66.85 7.67 67.00 48.00 88.00
BMI (kg/m²) 562 25.42 3.11 25.20 12.86 36.20 162 25.33 3.65 25.32 16.59 39.63
Weight (kg) 562 70.74 10.72 70.00 35.00 113.00 162 59.03 9.03 58.45 35.00 87.90
Height (cm) 562 166.63 6.11 167.00 148.00 190.00 162 152.63 5.37 152.00 136.00 169.00
WC (cm) 562 92.28 8.33 92.00 61.00 126.00 162 87.83 9.28 87.00 62.23 120.00
Hip (cm) 562 99.14 7.27 99.00 73.00 127.00 162 97.43 8.10 97.75 78.00 135.00
WHR (cm/cm) 562 0.93 0.06 0.92 0.78 1.25 162 0.90 0.07 0.90 0.70 1.28
Age (yrs) 427 64.60 9.06 65.00 36.00 84.00 91 66.20 8.78 67.00 40.00 86.00
BMI (kg/m²) 426 28.78 3.97 28.39 18.23 42.70 90 29.70 5.30 29.47 19.98 50.14
Weight (kg) 427 81.25 14.14 79.40 45.50 143.00 90 71.82 14.67 70.85 42.30 123.60
Height (cm) 426 167.75 7.39 167.00 149.00 198.00 90 155.27 7.05 156.00 138.00 178.00
WC (cm) 422 101.29 10.86 100.75 69.00 152.00 89 98.56 14.13 100.00 69.00 142.20
Hip (cm) 422 103.12 9.39 102.00 80.00 150.00 89 105.32 12.37 104.00 70.00 144.00
WHR (cm/cm) 422 0.98 0.06 0.98 0.65 1.20 89 0.94 0.11 0.93 0.76 1.38
Age (yrs) 331 56.89 10.25 57.00 26.00 81.00 49 59.10 10.08 60.00 36.00 78.00
BMI (kg/m²) 331 25.15 3.79 24.98 15.92 40.12 49 27.96 4.93 27.39 17.63 38.81
Weight (kg) 331 70.83 12.30 70.00 44.00 130.00 49 64.11 10.40 63.50 40.00 85.00
Height (cm) 331 167.70 7.26 167.00 147.00 200.00 49 151.76 7.30 152.00 129.00 170.00
WC (cm) 331 95.36 10.36 94.10 69.00 132.00 49 97.81 10.93 98.00 78.00 125.00
Hip (cm) 331 99.76 9.74 99.00 63.00 150.00 49 105.33 10.29 105.00 80.00 130.00
WHR (cm/cm) 331 0.96 0.06 0.95 0.73 1.18 49 0.93 0.09 0.91 0.76 1.16
Age (yrs) 259 64.87 11.12 65.00 35.00 88.00 289 63.22 10.66 63.00 35.60 86.00
BMI (kg/m²) 257 24.18 3.29 24.00 15.60 36.20 287 25.25 4.30 25.00 15.60 37.20
Weight (kg) 259 66.60 10.58 67.00 40.50 105.00 289 60.71 11.29 61.00 36.00 95.00
Height (cm) 215 165.56 6.21 165.00 146.50 181.00 247 154.74 5.92 155.00 139.50 170.00
WC (cm) 111 90.74 8.19 90.00 74.00 130.00 139 89.51 10.70 89.00 68.00 130.00
Hip (cm) 58 97.74 6.93 97.00 85.00 121.00 86 98.20 9.83 98.00 76.00 121.50
WHR (cm/cm) 58 0.93 0.03 0.91 0.86 1.07 86 0.93 0.05 0.90 0.80 1.07
Age (yrs) 173 49.89 12.91 50.07 19.64 79.73 826 48.25 13.11 49.17 17.95 80.71
BMI (kg/m²) 173 26.19 3.74 25.95 17.41 41.16 826 26.12 5.23 25.00 16.23 52.71
Weight (kg) 173 80.57 11.54 80.50 52.70 118.80 826 69.14 13.85 66.85 41.00 126.60
Height (cm) 173 175.51 6.92 174.00 162.00 206.00 826 162.80 6.31 163.00 144.00 180.50
WC (cm) 79 93.03 9.62 93.00 71.00 118.00 600 81.25 11.46 79.00 58.00 122.00
Hip (cm) 79 100.97 7.05 100.00 81.00 120.00 600 103.16 10.70 102.00 70.00 146.00
WHR (cm/cm) 79 0.92 0.06 0.92 0.75 1.05 600 0.79 0.06 0.78 0.62 1.37
Age (yrs) 56936 57.26 8.03 59.00 40.00 73.00 63350 56.62 7.85 58.00 40.00 70.00
BMI (kg/m²) 56668 27.95 4.31 27.40 15.25 63.44 62945 27.16 5.21 26.19 15.02 74.68
Height (cm) 56832 175.70 6.73 176.00 133.00 205.00 63252 162.57 6.19 162.30 126.00 190.00
WHR (cm/cm) 56849 0.94 0.07 0.94 0.61 1.31 63175 0.82 0.07 0.81 0.49 1.32
Age (yrs) 1102 70.99 0.64 71.00 69.40 74.10  ‐  ‐  ‐  ‐  ‐  ‐
BMI (kg/m²) 1098 26.23 3.40 25.87 16.69 46.34  ‐  ‐  ‐  ‐  ‐  ‐
Weight (kg) 1102 80.29 11.45 79.50 46.00 138.70  ‐  ‐  ‐  ‐  ‐  ‐
Height (cm) 1098 174.91 5.97 175.00 156.00 200.00  ‐  ‐  ‐  ‐  ‐  ‐
WC (cm) 1081 94.62 9.55 94.00 51.00 137.00  ‐  ‐  ‐  ‐  ‐  ‐
Hip (cm) 1081 100.12 7.08 100.00 51.00 141.00  ‐  ‐  ‐  ‐  ‐  ‐
WHR (cm/cm) 1081 0.94 0.05 0.95 0.78 1.14  ‐  ‐  ‐  ‐  ‐  ‐












BMI (kg/m²) 1249 30.18 4.89 29.65 17.64 52.62 772 31.01 6.21 30.26 17.75 65.40
Weight (kg) 1249 92.44 16.92 90.10 55.30 168.20 772 81.84 17.54 80.00 42.10 186.80
Height (cm) 1249 174.83 6.31 175.00 148.00 203.00 772 162.34 6.35 162.00 140.00 182.00
WC (cm) 1249 106.27 12.45 105.00 73.00 159.00 772 101.30 14.12 101.00 65.00 157.00
Hip (cm) 1249 106.77 9.16 105.00 85.00 155.00 772 110.63 13.22 109.00 65.00 189.00
WHR (cm/cm) 1249 0.99 0.06 0.99 0.82 1.25 772 0.92 0.06 0.92 0.68 1.20
Age (yrs) 146 62.35 10.24 64.34 31.03 77.89 288 55.13 12.52 55.64 26.93 77.83
BMI (kg/m²) 146 23.05 1.47 23.33 16.53 25.00 288 21.75 1.93 21.77 15.74 24.99
Weight (kg) 146 72.01 7.56 72.10 47.20 90.60 288 59.47 6.17 59.40 42.40 74.10
Height (cm) 146 176.56 6.65 177.00 160.00 191.00 288 165.34 5.73 165.00 148.00 180.00
WC (cm) 146 87.31 6.29 87.00 64.00 103.00 288 77.12 6.57 77.00 59.00 99.00
Hip (cm) 146 95.07 5.29 95.75 80.00 108.00 288 91.87 6.25 92.00 71.00 113.00
WHR (cm/cm) 146 0.92 0.05 0.92 0.74 1.04 288 0.84 0.06 0.84 0.63 1.03
Age (yrs)  ‐  ‐  ‐  ‐  ‐  ‐ 19930 54.74 7.05 53.04 38.71 89.89
BMI (kg/m²)  ‐  ‐  ‐  ‐  ‐  ‐ 19578 25.71 4.82 24.70 14.23 59.58
Weight (kg)  ‐  ‐  ‐  ‐  ‐  ‐ 19708 69.45 13.77 67.13 38.56 158.80
Height (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 19766 164.40 6.26 165.10 129.50 200.70
WC (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 19930 88.85 14.31 86.36 38.10 167.60
Hip (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 19930 106.30 12.06 104.10 50.80 193.00
WHR (cm/cm)  ‐  ‐  ‐  ‐  ‐  ‐ 19930 0.83 0.08 0.83 0.33 1.93
Age (yrs)  ‐  ‐  ‐  ‐  ‐  ‐ 3519 64.90 6.60 65.00 50.00 79.00
BMI (kg/m²)  ‐  ‐  ‐  ‐  ‐  ‐ 3519 30.60 6.20 29.80 15.80 141.00
Weight (kg)  ‐  ‐  ‐  ‐  ‐  ‐ 3515 80.60 17.10 78.20 42.60 171.50
Height (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 3502 162.00 6.60 162.00 101.20 194.10
WC (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 3513 90.90 13.00 90.00 35.50 161.70
Hip (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 3512 110.20 12.50 109.00 43.50 170.50
WHR (cm/cm)  ‐  ‐  ‐  ‐  ‐  ‐ 3510 0.82 0.08 0.82 0.28 1.44
Age (yrs)  ‐  ‐  ‐  ‐  ‐  ‐ 21858 66.20 6.70 67.00 50.00 81.00
BMI (kg/m²)  ‐  ‐  ‐  ‐  ‐  ‐ 21857 28.20 5.90 27.30 13.80 159.70
Weight (kg)  ‐  ‐  ‐  ‐  ‐  ‐ 21820 73.90 16.20 71.20 32.00 197.50
Height (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 21777 161.50 6.40 161.50 96.00 193.70
WC (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 21791 87.90 13.90 86.00 35.50 191.80
Hip (cm)  ‐  ‐  ‐  ‐  ‐  ‐ 21780 107.00 12.20 105.00 42.00 196.50
WHR (cm/cm)  ‐  ‐  ‐  ‐  ‐  ‐ 21773 0.82 0.08 0.81 0.31 2.49
Age (yrs) 1165 52.46 10.12 53.00 20.90 87.00 851 52.99 11.02 54.00 23.38 83.35
BMI (kg/m²) 1165 30.46 5.55 29.70 16.80 60.30 850 32.90 7.21 31.95 17.90 65.16
Weight (kg) 1165 94.16 18.71 92.08 47.63 190.51 850 85.84 20.45 82.56 43.00 171.00
Height (cm) 1165 175.67 7.23 175.26 150.00 220.00 851 161.34 6.64 161.00 139.00 180.34
WC (cm) 1144 106.83 14.06 105.00 71.12 200.66 835 102.54 15.67 101.00 66.04 172.00
Hip (cm) 1144 109.17 11.49 108.00 78.70 215.90 835 115.15 15.31 114.00 71.00 177.00
WHR (cm/cm) 1144 0.98 0.07 1.00 0.78 1.28 835 0.89 0.07 0.90 0.70 1.22
Age (yrs) 851 41.90 5.02 43.00 34.00 49.00 1042 42.06 4.94 43.00 34.00 49.00
BMI (kg/m²) 851 26.98 4.34 26.26 16.21 50.99 1042 26.10 5.49 25.04 16.49 58.47
Weight (kg) 851 87.28 15.81 85.00 54.00 186.00 1042 71.96 15.34 69.00 43.00 167.00
Height (cm) 851 179.70 6.70 180.00 156.00 203.00 1042 166.09 6.00 166.00 148.00 191.00
WC (cm) 851 96.76 12.46 95.30 68.95 160.40 1042 87.58 14.02 85.30 61.10 145.70
Hip (cm) 851 101.12 7.53 100.50 85.00 149.70 1042 102.04 10.20 100.45 79.40 167.25











1 rs61730011 1 119427467 C/A TBX15 0.042 ‐0.035 0.006 3.57E‐08 Yes None
2 rs7607980 2 165551201 C/T COBLL1 0.121 ‐0.026 0.004 1.94E‐09 Yes None
3 rs1034405 3 50597092 A/G C3orf18 0.137 ‐0.020 0.004 8.85E‐08 Yes None  
rs13303 3 52558008 C/T STAB1 0.448 ‐0.018 0.003 1.26E‐12 Yes None
rs3617 3 52833805 A/C ITIH3 0.463 ‐0.015 0.003 3.72E‐08 No (rs13303) None  
5 rs62266958 3 129137188 T/C EFCAB12 0.060 ‐0.032 0.005 5.62E‐10 Yes None
6 rs1804080 4 89625427 C/G HERC3 0.160 ‐0.019 0.004 5.93E‐08 Yes None
7 rs1966265 5 176516631 G/A FGFR4 0.231 0.021 0.003 1.64E‐12 Yes None
8 rs146860658 6 26108117 C/T HIST1H1T 0.001 0.229 0.042 4.30E‐08 Yes None
rs1892172 6 127476516 G/A RSPO3 0.461 0.026 0.002 1.06E‐25 Yes rs139745911 291438 0.000 0.009 0.097 0.015 3.68E‐11 None
rs139745911 6 127767954 G/A KIAA0408 0.009 0.107 0.015 2.07E‐13 No (rs1892172) rs1892172 291438 0.000 0.539 0.024 0.002 4.37E‐23 None
10 rs1334576 6 7211818 A/G RREB1 0.438 ‐0.014 0.003 8.23E‐08 Yes None
rs35332062 7 73012042 A/G 0.116 ‐0.022 0.004 3.21E‐08 No (rs3812316) None  
rs3812316 7 73020337 G/C 0.114 ‐0.024 0.004 4.82E‐09 Yes None
12 rs17417407 10 95931087 G/T PLCE1 0.175 0.019 0.003 1.07E‐08 Yes None
13 rs138315382 10 123279643 C/T FGFR2 0.001 0.258 0.049 1.38E‐07 Yes None
14 rs35169799 11 64031241 C/T PLCB3 0.060 0.028 0.005 6.97E‐08 Yes None
15 rs145878042 12 48143315 G/A RAPGEF3 0.010 ‐0.090 0.012 1.28E‐13 Yes None
rs11057353 12 124265687 C/T 0.364 ‐0.019 0.003 7.85E‐14 No (rs11057401) rs11057401 161619 0.005 0.303 ‐0.023 0.003 3.14E‐16 None
rs34934281 12 124330311 T/C 0.106 ‐0.023 0.004 6.46E‐09 No (rs11057401) rs11057401 96995 0.085 0.303 ‐0.025 0.003 4.54E‐17 None
rs11057401 12 124427306 A/T CCDC92 0.303 ‐0.027 0.003 1.67E‐23 Yes None
17 rs17677991 15 42032383 C/G MGA 0.345 0.016 0.003 8.08E‐10 Yes None
rs3810818 16 4432029 C/A VASN 0.234 ‐0.018 0.003 1.08E‐08 No (rs3810818) None
rs3747579 16 4445327 T/C CORO7 0.308 ‐0.017 0.003 6.85E‐09 Yes None
rs9922085 16 67397580 C/G 0.068 ‐0.030 0.005 2.78E‐08 No (rs8052655) None  
rs8052655 16 67409180 A/G 0.067 ‐0.030 0.005 2.32E‐08 Yes None
20 rs874628 19 18304700 A/G MPV17L2 0.266 0.016 0.003 3.64E‐08 Yes None  
21 rs2287922 19 49232226 G/A RASIP1 0.470 0.016 0.003 1.74E‐08 Yes None
rs4911494 20 33971914 C/T UQCC1 0.414 0.020 0.003 2.51E‐13 Yes None
rs224331 20 34022387 C/A GDF5 0.368 ‐0.019 0.003 8.19E‐09 No (rs4911494) None
1 rs141845046 1 154987704 T/C ZBTB7B 0.023 ‐0.064 0.011 1.25E‐08 Yes None
2 rs55920843 2 158412701 G/T ACVR1C 0.010 ‐0.094 0.018 1.09E‐07 Yes None
3 rs7607980 2 165551201 C/T COBLL1 0.122 ‐0.060 0.006 2.02E‐24 Yes None
4 rs13303 3 52558008 C/T STAB1 0.565 ‐0.020 0.004 3.94E‐08 Yes None
rs62266958 3 129137188 T/C EFCAB12 0.061 ‐0.050 0.007 4.34E‐12 Yes None
rs2625973 3 129284818 C/A PLXND1 0.262 ‐0.021 0.004 1.51E‐07 No (rs62266958) rs73202271g 154800 0.002 0.082 0.046 0.007 3.18E‐11 None
rs1804080 4 89625427 C/G HERC3 0.161 ‐0.034 0.005 1.89E‐11 Yes None
rs7657817 4 89668859 T/C FAM13A 0.189 ‐0.025 0.004 3.56E‐08 No (rs1804080) None
rs1892172 6 127476516 G/A RSPO3 0.542 0.035 0.003 3.83E‐23 Yes rs139745911 291438 0.000 0.009 0.137 0.020 1.46E‐11 None
rs139745911 6 127767954 G/A KIAA0408 0.009 0.150 0.020 1.15E‐13 No (rs1892172) rs1892172 291438 0.000 0.542 0.032 0.003 2.40E‐20 None
8 rs35169799 11 64031241 C/T PLCB3 0.060 0.043 0.007 2.59E‐09 Yes None
9 rs145878042 12 48143315 G/A RAPGEF3 0.010 ‐0.102 0.017 8.29E‐10 Yes None
rs11057353 12 124265687 C/T 0.632 ‐0.028 0.004 1.00E‐14 No (rs11057401) rs11057401 161619 0.005 0.311 ‐0.034 0.004 1.39E‐18 None
rs34934281 12 124330311 T/C 0.108 ‐0.041 0.006 2.25E‐13 No (rs11057401) rs11057401 96995 0.085 0.311 ‐0.034 0.004 2.77E‐17 None
rs11057401 12 124427306 A/T CCDC92 0.311 ‐0.040 0.004 1.21E‐26 Yes None
rs3810818 16 4432029 C/A VASN 0.769 ‐0.025 0.005 2.69E‐08 No (rs3747579) None
rs3747579 16 4445327 T/C CORO7 0.690 ‐0.023 0.004 3.75E‐09 Yes None
rs11554159 19 18285944 G/A IFI30 0.256 0.021 0.004 9.33E‐08 No (rs874628) None
rs874628 19 18304700 A/G MPV17L2 0.269 0.023 0.004 9.76E‐09 Yes None


























































1 rs1966265 5 176516631 G/A FGFR4 0.234 0.025 0.004 6.02E‐09 Yes None
2 rs1334576 6 7211818 A/G RREB1 0.448 ‐0.019 0.004 8.06E‐08 Yes None
3 rs148108950 13 96665697 G/A UGGT2 0.006 0.142 0.025 9.71E‐09 Yes None
4 rs1042704 14 23312594 G/A MMP14 0.197 0.023 0.004 1.09E‐07 Yes None
rs4911494 20 33971914 C/T UQCC1 0.579 0.024 0.004 2.02E‐11 Yes None
rs224331 20 34022387 C/A GDF5 0.371 ‐0.025 0.005 3.17E‐08 Yes None
1 rs35515638 1 173802608 A/G DARS2 0.001 0.217 0.041 1.09E‐07 Yes None
2 rs62266958 3 129137188 T/C EFCAB12 0.069 ‐0.035 0.005 2.97E‐11 Yes None



































‐0.037 2.56E‐04 rs2645294 0.037 1.76E‐19 0.034 4.64E‐16 Inconclusive
‐0.047 2.04E‐06 rs12731372 ‐0.022 4.71E‐06 ‐0.019 1.34E‐04 Inconclusive
‐0.050 4.28E‐07 rs12143789 0.020 2.38E‐04 0.017 1.45E‐03 Inconclusive
‐0.031 2.56E‐03 rs1106529 0.038 4.20E‐16 0.034 1.01E‐11 Inconclusive
0.018 7.83E‐04 rs2645294 0.037 1.76E‐19 0.037 5.89E‐19 Inconclusive
0.021 8.72E‐05 rs12731372 ‐0.022 4.71E‐06 ‐0.023 1.92E‐06 Inconclusive
0.057 5.88E‐01 rs12143789 0.020 2.38E‐04 ‐0.037 7.23E‐01 Inconclusive
0.008 1.31E‐01 rs1106529 0.038 4.20E‐16 0.036 1.37E‐13 Inconclusive




‐0.013 7.71E‐02 rs1128249 ‐0.029 6.69E‐12 ‐0.025 9.53E‐08 Not independent
‐0.012 9.12E‐02 rs10195252 ‐0.030 5.06E‐13 ‐0.027 8.06E‐09 Not independent
‐0.016 2.81E‐02 rs12692737 ‐0.024 1.98E‐08 ‐0.019 1.36E‐04 Inconclusive
‐0.015 6.56E‐02 rs12692738 ‐0.025 5.64E‐07 ‐0.017 9.92E‐03 Not independent
‐0.031 1.52E‐06 rs17185198 ‐0.003 5.60E‐01 ‐0.008 1.93E‐01 Inconclusive
4 TFPI 2 188343497 rs7586970 0.697 ‐0.024 1.50E‐07 ‐0.007 2.45E‐01 rs1569135 ‐0.027 1.40E‐10 ‐0.022 1.12E‐04 Not independent
STAB1 3 52558008 rs13303 0.445 ‐0.021 3.19E‐07 ‐0.008 1.92E‐01 ‐0.017 7.54E‐03 Not independent
ITIH3 3 52833805 rs3617 0.541 ‐0.019 5.48E‐06 ‐0.001 8.70E‐01 ‐0.022 9.44E‐04 Not independent




3 129284818 rs2625973 0.733 ‐0.023 5.38E‐07 ‐0.005 4.09E‐01 0.032 7.38E‐07 Not independent




HERC3 4 89625427 rs1804080 0.838 ‐0.025 5.90E‐06 ‐0.012 4.48E‐02 0.030 7.43E‐12 Not independent




8 FGFR4 5 176516631 rs1966265 0.236 0.027 1.31E‐08 0.013 4.92E‐02 rs6556301 0.027 2.26E‐10 0.020 6.01E‐04 Not independent
9 RREB1 6 7211818 rs1334576 0.565 ‐0.025 3.60E‐09 ‐0.024 1.24E‐08 rs1294410 0.029 1.17E‐11 0.028 4.02E‐11 Independent 
10 UHRF1BP1 6 34827085 rs9469913 0.847 ‐0.019 6.54E‐04 ‐0.021 1.71E‐04 rs1776897 ‐0.044 1.16E‐09 ‐0.046 3.20E‐10 Inconclusive
0.052 1.76E‐26 rs11961815 0.006 2.02E‐01 ‐0.025 4.63E‐06 Colinearity




0.013 2.18E‐01 rs1936805 0.041 1.37E‐23 0.029 5.60E‐03 Not independent























6 rs10804591 0.035 2.62E‐12
7 rs9991328 0.033 1.68E‐15
‐0.030 3.07E‐06
5 rs2276824 ‐0.023 1.92E‐08
3 COBLL1 2 165528624 rs7607980 0.879
PLXND1
0.040 3.08E‐22RSPO3 6 127476516 rs1892172 0.543
Supplementary Table 5. Conditional analysis and recipricol conditional analysis in the UK‐Biobank data of coding variantsa that reach array‐wide significance (P<2e‐7) in the sex‐combined results with all 
known variants within a locus (1Mb region) identified from Genome‐wide association studies (GWAS) for WHR adjusted for BMI.b








‐0.024 2.51E‐01 rs72959041 0.168 1.94E‐70 0.172 8.49E‐65 Not independent
73012042 rs35332062 0.880 ‐0.018 3.93E‐03 0.001 9.01E‐01 ‐0.021 5.46E‐03 Inconclusive
73020337 rs3812316 0.881 ‐0.017 5.19E‐03 0.002 8.29E‐01 ‐0.022 4.06E‐03 Inconclusive
13 PLCE1 10 95931087 rs17417407 0.173 0.020 2.05E‐04 0.016 6.11E‐03 rs10786152 ‐0.012 2.55E‐03 ‐0.008 9.21E‐02 Inconclusive
14 PLCB3 11 64031241 rs35169799 0.061 0.046 3.70E‐08 0.035 2.18E‐03 rs11231693 0.044 1.71E‐06 0.018 1.59E‐01 Not independent
‐0.040 1.81E‐02 rs4765219 ‐0.039 3.61E‐19 ‐0.038 1.99E‐18 Inconclusive
‐0.044 1.04E‐02 rs863750 0.039 1.70E‐20 0.039 5.72E‐20 Inconclusive








‐0.010 1.53E‐01 rs4765219 ‐0.039 3.61E‐19 ‐0.036 1.30E‐14 Not independent




0.016 2.50E‐01 rs4765219 ‐0.039 3.61E‐19 ‐0.054 8.55E‐05 Not independent




16 MNS1 15 56756285 rs1715919 0.096 0.024 3.44E‐04 0.019 1.89E‐01 rs8030605 0.021 8.05E‐04 0.005 7.06E‐01 Inconclusive
16 67397580 rs9922085 0.938 ‐0.045 6.76E‐06 ‐0.047 3.81E‐04 0.001 8.85E‐01 Inconclusive
16 67409180 rs8052655 0.939 ‐0.044 1.03E‐05 ‐0.045 5.92E‐04 0.001 9.40E‐01 Inconclusive
18 PEMT 17 17425631 rs897453 0.569 ‐0.023 3.69E‐08 ‐0.017 9.18E‐03 rs4646404 ‐0.022 6.37E‐07 ‐0.008 2.59E‐01 Not independent
IFI30 19 18285944 rs11554159 0.257 0.015 1.31E‐03 0.005 3.78E‐01 ‐0.022 5.94E‐06 Inconclusive
MPV17L2 19 18304700 rs874628 0.271 0.013 3.44E‐03 0.002 7.02E‐01 ‐0.023 3.28E‐06 Inconclusive




GDF5 20 34022387 rs224331 0.644 ‐0.015 4.96E‐04 0.005 7.34E‐01 ‐0.021 1.40E‐01 Inconclusive












12 MLXIPL 7 rs6976930 ‐0.021 6.26E‐05




ABCB9 12 123444507 rs58843120 0.987
124330311 rs34934281 0.889
‐0.036 4.59E‐16
17 LRRC36 rs6499129 ‐0.019 5.66E‐03
19 rs12608504 ‐0.023 4.20E‐08
15
CCDC92 12 124427306 rs11057401 0.695
‐0.051 2.76E‐03
DNAH10
12 124265687 rs11057353 0.373
20 rs224333 ‐0.016 1.65E‐04
Additive model Women only analyses








‐0.080 2.53E‐19 rs17185198 ‐0.016 4.98E‐02 ‐0.026 1.11E‐03 Colinearity
EFCAB12 3 129137188 rs62266958 0.936 ‐0.051 4.11E‐06 ‐0.011 3.56E‐01 0.056 5.78E‐13 Not independent
3 129284818 rs2625973 0.733 ‐0.035 2.77E‐08 ‐0.002 7.62E‐01 0.057 1.17E‐10 Not independent
3 129293256 rs2255703 0.620 ‐0.027 4.66E‐06 ‐0.001 9.36E‐01 0.058 7.87E‐13 Not independent








0.074 4.96E‐28 rs11961815 0.012 5.67E‐02 ‐0.032 2.46E‐05 Colinearity




‐0.001 9.28E‐01 rs1936805 0.064 2.61E‐29 0.065 7.68E‐06 Not independent








‐0.030 2.92E‐01 rs72959041 0.229 2.70E‐69 0.234 1.16E‐63 Not independent
14 PLCB3 11 64031241 rs35169799 0.061 0.059 2.42E‐07 0.046 3.77E‐03 rs11231693 0.056 8.08E‐06 0.022 2.00E‐01 Not independent
‐0.033 1.60E‐01 rs4765219 ‐0.057 3.27E‐21 ‐0.056 1.05E‐20 Inconclusive
‐0.037 1.10E‐01 rs863750 0.059 4.42E‐24 0.058 1.06E‐23 Inconclusive
















0.003 8.76E‐01 rs4765219 ‐0.057 3.27E‐21 ‐0.059 1.57E‐03 Not independent





3 COBLL1 2 165528624 rs7607980
0.059 1.87E‐17
PLXND1





CCDC92 12 124427306 rs11057401 0.695
0.059 6.28E‐25
KIAA0408 6 127767954 rs139745911 0.010 0.138 2.08E‐07




12 124265687 rs11057353 0.373 ‐0.033 1.28E‐08
0.889 ‐0.052 1.28E‐09
15
ABCB9 12 123444507 rs58843120
12 124330311 rs34934281
0.543






























1 TBX15 rs61730011 1 119427467 C/A 0.04 ‐0.035 3.57E‐08 ‐0.023 4.35E‐04 rs2645294 1:119503843 (rs984222) 70744 0.775, 0.926 0.026 5.04E‐22 0.024 2.77E‐18 not independent
3 COBLL1 rs7607980 2 165551201 C/T 0.12 ‐0.026 1.94E‐09 ‐0.011 2.62E‐02 rs10195252 2:165528876 (rs13389219) 15785 0.933, 1.00 ‐0.029 3.33E‐24 ‐0.026 5.97E‐17 not independent
4 ITIH3 rs3617 3 52833805 A/C 0.46 ‐0.015 3.72E‐08 ‐0.001 8.59E‐01 rs2276824 3:52558008 (rs13303) 79478 0.871, 0.965 ‐0.018 1.26E‐12 ‐0.015 2.16E‐05 not independent
7 HERC3 rs1804080 4 89625427 C/G 0.16 ‐0.019 5.93E‐08 ‐0.012 1.04E‐03 rs9991328 4:89740128 (rs13133548) 27007 0.935, 1.00 0.020 9.15E‐16 0.017 1.66E‐11 not independent




RSPO3 rs1892172 6 127476516 G/A 0.54 0.026 1.06E‐25 0.013 9.00E‐03 rs1936805 6:127452639 (rs9491696) 523 0.967, 1.00 0.026 9.71E‐26 0.015 2.69E‐03 not independent









rs3812316 7 73020337 G/C 0.88 0.021 1.98E‐10 ‐0.003 6.52E‐01 rs6976930 7:72856430 (rs1178979) 163907 1.00, 1.00 ‐0.026 1.71E‐15 ‐0.024 1.06E‐07 not independent
rs11057353 12 124265687 C/T 0.64 ‐0.019 7.85E‐14 ‐0.013 7.56E‐07 rs4765219 12:124427306 (rs11057401) 12804 0.931,1.00 ‐0.027 1.67E‐23 ‐0.023 3.14E‐16 not independent
rs34934281 12 124330311 T/C 0.11 ‐0.023 6.46E‐09 ‐0.009 4.15E‐02 rs4765219 12:124427306 (rs11057401) 12804 0.931,1.00 ‐0.027 1.67E‐23 ‐0.025 4.54E‐17 not independent
UQCC1 rs4911494 20 33971914 C/T 0.59 0.020 2.51E‐13 ‐0.007 2.84E‐01 rs224333 20:34025756 (rs143384) 1794 0.961, 1.00 ‐0.022 8.76E‐18 ‐0.020 5.58E‐05 not independent
GDF5 rs224331 20 34022387 C/A 0.37 ‐0.019 8.19E‐09 0.013 5.68E‐02 rs224333 20:34025756  (rs143384) 1794 0.961, 1.00 ‐0.022 8.76E‐18 ‐0.020 4.19E‐09 not independent





HERC3 rs1804080 4 89625427 C/G 0.16 ‐0.034 1.89E‐11 ‐0.021 7.57E‐05 rs9991328 4:89740128 (rs13133548) 27007 0.935, 1.00 0.033 3.64E‐22 0.029 6.59E‐16 not independent
FAM13A rs7657817 4 89668859 T/C 0.19 ‐0.025 3.56E‐08 ‐0.015 1.32E‐03 rs9991328 4:89740128 (rs13133548) 27007 0.935, 1.00 0.033 3.64E‐22 0.030 1.94E‐17 not independent
RSPO3 rs1892172 6 127476516 G/A 0.54 0.035 3.83E‐23 0.021 1.41E‐03 rs1936805 6:127452639 (rs9491696) 523 0.967, 1.00 0.034 1.74E‐21 0.015 2.62E‐02 not independent









rs34934281 12 124330311 T/C 0.11 ‐0.041 2.25E‐13 ‐0.020 7.73E‐04 rs4765219 12:124427306 (rs11057401) 12804 0.931,1.00 ‐0.040 1.21E‐26 ‐0.034 2.77E‐17 not independent
UQCC1 rs4911494 20 33971914 C/T 0.58 0.024 2.02E‐11 ‐0.012 1.40E‐01 rs224333 20:34025756 (rs143384) 1794 0.961, 1.00 ‐0.030 1.03E‐16 ‐0.038 1.79E‐06 not independent



























































1 119427467 A C rs61730011 TBX15 ‐0.0175 0.0051 5.69E‐04 Y 0.0406 0.0053 2.21E‐14 0.0320 0.0059 1.31E‐07
1 119469188 T G rs10494217 TBX15 ‐0.0060 0.0027 2.73E‐02 Y 0.0177 0.0028 1.38E‐10 0.0147 0.0031 4.99E‐06
1 154987704 C T rs141845046 ZBTB7B ‐0.0463 0.0065 8.38E‐13 Y 0.0373 0.0068 3.75E‐08 0.0146 0.0075 6.03E‐02
2 158412701 T G rs55920843 ACVR1C ‐0.0303 0.0104 3.58E‐03 Y 0.0652 0.0105 4.81E‐10 0.0504 0.0117 3.59E‐05
2 165551201 T C rs7607980 COBLL1 ‐0.0140 0.0035 6.01E‐05 Y 0.0262 0.0035 1.59E‐13 0.0193 0.0039 1.76E‐06
2 188343497 T C rs7586970 TFPI 0.0105 0.0023 3.03E‐06 0.0164 0.0023 3.01E‐12 0.0216 0.0026 1.25E‐16
3 50597092 G A rs1034405 C3orf18 ‐0.0111 0.0030 2.10E‐04 Y 0.0163 0.0031 1.87E‐07 0.0109 0.0034 2.64E‐03
3 52558008 T C rs13303 STAB1 ‐0.0116 0.0021 6.00E‐08 Y 0.0187 0.0022 5.47E‐18 0.0130 0.0024 2.60E‐07
3 52833805 C A rs3617 ITIH3 ‐0.0143 0.0022 2.84E‐11 Y 0.0152 0.0022 1.56E‐12 0.0082 0.0024 1.47E‐03
3 129137188 C T rs62266958 EFCAB12 ‐0.0050 0.0042 2.31E‐01 0.0357 0.0043 8.30E‐17 0.0332 0.0048 1.06E‐11
3 129284818 A C rs2625973 PLXND1 0.0006 0.0023 7.89E‐01 0.0156 0.0024 9.16E‐11 0.0159 0.0027 6.67E‐09
4 89625427 G C rs1804080 HERC3 ‐0.0114 0.0028 5.36E‐05 Y 0.0206 0.0029 1.52E‐12 0.0150 0.0032 7.03E‐06
4 89668859 C T rs7657817 FAM13A ‐0.0110 0.0026 2.27E‐05 Y 0.0159 0.0027 5.00E‐09 0.0105 0.0030 8.08E‐04
4 120528327 G A rs3733526 PDE5A ‐0.0001 0.0026 9.79E‐01 0.015 0.0027 2.61E‐08 0.0150 0.0030 1.43E‐06
5 176516631 A G rs1966265 FGFR4 ‐0.0085 0.0025 5.00E‐04 Y 0.0226 0.0025 1.69E‐19 0.0184 0.0028 1.08E‐10
6 7211818 G A rs1334576 RREB1 0.0008 0.0021 6.88E‐01 0.0171 0.0022 3.90E‐15 0.0175 0.0024 1.93E‐12
6 26108117 T C rs146860658 HIST1H1T ‐0.0182 0.0385 6.36E‐01 0.229 0.0418 4.30E‐08 0.2201 0.0459 4.00E‐06
6 34827085 A T rs9469913 UHRF1BP1 ‐0.0209 0.0041 3.58E‐07 Y 0.0207 0.0036 1.20E‐08 0.0105 0.0041 1.58E‐02
6 127476516 A G rs1892172 RSPO3 0.0001 0.0020 9.51E‐01 0.0305 0.0021 2.58E‐47 0.0306 0.0023 1.18E‐38
6 127767954 A G rs139745911 KIAA0408 ‐0.0193 0.0113 8.74E‐02 0.1033 0.0116 6.77E‐19 0.0939 0.0128 1.04E‐12
7 6449496 C T rs2303361 DAGLB 0.0022 0.0024 3.65E‐01 0.0136 0.0025 6.24E‐08 0.0147 0.0028 3.19E‐07
7 73012042 G A rs35332062 MLXIPL ‐0.0042 0.0033 1.98E‐01 0.02 0.0033 1.78E‐09 0.0179 0.0037 2.68E‐06
7 73020337 C G rs3812316 MLXIPL ‐0.0060 0.0034 7.88E‐02 0.0213 0.0034 1.98E‐10 0.0184 0.0038 3.26E‐06
10 95931087 T G rs17417407 PLCE1 ‐0.0014 0.0027 6.02E‐01 0.0182 0.0027 2.50E‐11 0.0175 0.0030 1.51E‐08
10 123279643 T C rs138315382 FGFR2 0.0616 0.0472 1.91E‐01 0.2583 0.049 1.38E‐07 0.2885 0.0542 2.77E‐07
11 64031241 T C rs35169799 PLCB3 ‐0.0177 0.0042 2.97E‐05 Y 0.0339 0.0044 9.14E‐15 0.0252 0.0049 5.71E‐07
11 65403651 C A rs7114037 PCNXL3 ‐0.0135 0.0050 7.03E‐03 Y 0.0292 0.0052 1.75E‐08 0.0226 0.0058 1.83E‐04
12 48143315 A G rs145878042 RAPGEF3 ‐0.0738 0.0098 5.16E‐14 Y 0.0846 0.0101 7.15E‐17 0.0485 0.0112 3.35E‐05
12 108618630 C T rs3764002 WSCD2 0.0048 0.0023 3.80E‐02 0.0144 0.0024 9.84E‐10 0.0168 0.0027 9.05E‐10
12 123444507 G T rs58843120 ABCB9 ‐0.0055 0.0090 5.46E‐01 0.053 0.0093 1.34E‐08 0.0503 0.0103 2.61E‐06
12 124265687 T C rs11057353 DNAH10 ‐0.0010 0.0021 6.15E‐01 0.0179 0.0022 2.14E‐16 0.0174 0.0024 2.74E‐12
12 124330311 C T rs34934281 DNAH10 ‐0.0048 0.0033 1.39E‐01 0.0252 0.0033 2.88E‐14 0.0228 0.0037 1.44E‐09
12 124427306 T A rs11057401 CCDC92 ‐0.0074 0.0022 8.52E‐04 Y 0.0287 0.0023 7.27E‐37 0.0251 0.0025 3.72E‐22
15 42032383 G C rs17677991 MGA ‐0.0041 0.0022 5.91E‐02 0.015 0.0023 3.45E‐11 0.0130 0.0025 7.76E‐07
15 56756285 G T rs1715919 MNS1 ‐0.0076 0.0034 2.58E‐02 Y 0.0228 0.0035 8.83E‐11 0.0191 0.0039 2.32E‐06
16 4432029 A C rs3810818 VASN ‐0.0026 0.0025 3.06E‐01 0.0158 0.0026 1.98E‐09 0.0145 0.0029 1.13E‐06
16 4445327 C T rs3747579 CORO7 0.0021 0.0023 3.65E‐01 0.0177 0.0024 2.18E‐13 0.0187 0.0027 6.23E‐12
16 4484396 A T rs1139653 DNAJA3 0.0001 0.0024 9.73E‐01 0.0151 0.0024 4.32E‐10 0.0151 0.0027 3.81E‐08
16 67397580 G C rs9922085 LRRC36 0.0017 0.0045 7.03E‐01 0.0341 0.0047 3.83E‐13 0.0349 0.0052 5.88E‐11
16 67409180 G A rs8052655 LRRC36 0.0023 0.0045 6.14E‐01 0.0339 0.0047 5.50E‐13 0.0350 0.0052 5.29E‐11
19 18285944 A G rs11554159 IFI30 0.0149 0.0024 2.68E‐10 0.0152 0.0024 3.46E‐10 0.0225 0.0027 1.27E‐16
19 18304700 G A rs874628 MPV17L2 0.0131 0.0023 1.66E‐08 0.0152 0.0024 1.16E‐10 0.0216 0.0027 1.65E‐15
19 49232226 A G rs2287922 RASIP1 ‐0.0039 0.0023 9.66E‐02 0.0138 0.0023 1.64E‐09 0.0119 0.0026 8.92E‐06
19 49244220 G A rs2307019 IZUMO1 ‐0.0021 0.0021 3.10E‐01 0.0115 0.0021 4.66E‐08 0.0105 0.0023 1.63E‐05
20 33971914 T C rs4911494 UQCC1 ‐0.0029 0.0022 1.88E‐01 0.0184 0.0022 2.46E‐16 0.0170 0.0025 1.71E‐11
20 34022387 A C rs224331 GDF5 ‐0.0058 0.0026 2.52E‐02 Y 0.0173 0.0026 1.82E‐11 0.0145 0.0029 1.40E‐06
20 42965811 T C rs144098855 R3HDML 0.0601 0.0293 4.03E‐02 0.1718 0.0322 9.70E‐08 0.2012 0.0353 3.35E‐08
European Ancestry Sex‐combined analyses
1 173802608 G A rs35515638 DARS2 0.0081 0.0367 8.25E‐01 0.201 0.038 1.4E‐07 0.2051 0.0422 3.02E‐06
3 129293256 T C rs2255703 PLXND1 0.0001 0.0023 9.54E‐01 0.014 0.002 3.1E‐09 0.0137 0.0026 2.61E‐07
14 58838668 A G rs1051860 ARID4A 0.0012 0.0024 6.20E‐01 0.013 0.002 2.2E‐08 0.0140 0.0027 4.29E‐07
15 42115747 C G rs3959569 MAPKBP1 ‐0.0050 0.0035 1.45E‐01 0.017 0.003 2.0E‐08 0.0148 0.0035 5.95E‐05
Women
1 154987704 C T rs141845046 ZBTB7B ‐0.0357 0.0092 9.73E‐05 Y 0.070 0.010 2.34E‐13 0.0528 0.0106 1.64E‐06
1 205130413 G A rs3851294 DSTYK ‐0.0118 0.0050 1.75E‐02 Y 0.034 0.005 4.46E‐11 0.0280 0.0057 1.86E‐06
2 158412701 T G rs55920843 ACVR1C ‐0.0146 0.0141 3.02E‐01 0.113 0.014 1.68E‐15 0.1063 0.0158 5.97E‐11
2 165551201 T C rs7607980 COBLL1 ‐0.0165 0.0047 3.90E‐04 Y 0.062 0.005 6.69E‐39 0.0542 0.0053 1.10E‐23
3 129137188 C T rs62266958 EFCAB12 ‐0.0058 0.0058 3.13E‐01 0.051 0.006 8.08E‐18 0.0480 0.0065 7.95E‐13
3 129284818 A C rs2625973 PLXND1 0.0014 0.0032 6.61E‐01 0.025 0.003 8.23E‐14 0.0255 0.0037 1.11E‐11
3 129293256 T C rs2255703 PLXND1 0.0057 0.0029 5.06E‐02 0.018 0.003 1.90E‐09 0.0208 0.0033 1.26E‐09
4 89625427 G C rs1804080 HERC3 ‐0.0089 0.0040 2.49E‐02 Y 0.034 0.004 2.11E‐16 0.0296 0.0045 2.17E‐10
4 89668859 C T rs7657817 FAM13A ‐0.0089 0.0036 1.31E‐02 Y 0.026 0.004 5.87E‐12 0.0219 0.0042 4.37E‐07
6 127476516 A G rs1892172 RSPO3 ‐0.0010 0.0028 7.21E‐01 0.042 0.003 3.44E‐48 0.0418 0.0032 6.76E‐38
6 127767954 A G rs139745911 KIAA0408 ‐0.0149 0.0156 3.39E‐01 0.143 0.016 5.88E‐19 0.1356 0.0178 1.09E‐13




12 124265687 T C rs11057353 DNAH10 ‐0.0036 0.0029 2.10E‐01 0.029 0.003 3.08E‐22 0.0273 0.0033 6.90E‐16
12 124330311 C T rs34934281 DNAH10 ‐0.0105 0.0045 1.94E‐02 Y 0.043 0.005 1.38E‐20 0.0377 0.0051 5.66E‐13
12 124427306 T A rs11057401 CCDC92 ‐0.0114 0.0031 2.23E‐04 Y 0.043 0.003 1.02E‐41 0.0377 0.0035 7.78E‐26
19 8429323 G A rs116843064 ANGPTL4 ‐0.0082 0.0101 4.15E‐01 0.064 0.011 1.20E‐09 0.0603 0.0117 6.91E‐07
Men
13 96665697 A G rs148108950 UGGT2 ‐0.0192 0.0217 3.77E‐01 0.1299 0.0240 6.14E‐08 0.1205 0.0263 1.06E‐05
14 23312594 A G rs1042704 MMP14 ‐0.0080 0.0036 2.66E‐02 Y 0.0206 0.0037 2.60E‐08 0.0167 0.0041 1.00E‐04
European Additive model Men only analyses










P‐value P‐value P‐value P‐value
Sex‐Combined RAPGEF3 BROAD 344369 12:48143315 19 2.71E‐14 3.63E‐01 18 9.92E‐09 7.73E‐01
RAPGEF3 STRICT  344369 12:48143315 7 6.89E‐14 2.17E‐01 7 2.16E‐12 8.86E‐01
Women only RAPGEF3 BROAD 180131 12:48143315 18 4.51E‐10 7.30E‐01 17 4.44E‐07 8.35E‐01
RAPGEF3 STRICT  180131 12:48143315 6 5.90E‐10 3.30E‐01 6 2.88E‐08 7.73E‐01
ACVR1C BROAD 180131 2:158412701 1.09E‐07 5 3.62E‐08 9.46E‐03 5 5.83E‐08 1.40E‐01
ANGPTL4 BROAD 180131 19:8429323 1.24E‐06 8 8.87E‐07 3.89E‐01
Sex‐Combined DNAI1 BROAD 288492 9:34500796 4.64E‐05 4 7.93E‐07 5.70E‐01

































Pathway Name b P‐MAX P‐SUM P‐MAX P‐SUM
abnormal skeleton morphology 1.67E‐07 6.53E‐07 NA NA
REACTOME_NCAM1_INTERACTIONS 2.51E‐07 3.87E‐07 NA NA
short ribs 3.13E‐07 5.29E‐07 NA NA
abnormal tracheal cartilage morphology 3.45E‐07 1.97E‐06 3.03E‐06 6.34E‐08
abnormal vertebrae morphology 3.82E‐07 1.24E‐06 NA 4.55E‐04
proteinaceous extracellular matrix 5.57E‐07 6.86E‐06 NA 2.34E‐04
short radius 5.61E‐07 2.91E‐07 NA NA
extracellular matrix 8.18E‐07 9.28E‐06 NA 7.35E‐05
NID2 PPI subnetwork 8.71E‐07 2.62E‐07 5.14E‐05 4.54E‐06
FN1 PPI subnetwork 1.12E‐06 2.42E‐05 NA NA
extracellular matrix part 1.59E‐06 6.29E‐06 NA NA
abnormal rib morphology 1.64E‐06 6.89E‐06 7.87E‐05 1.28E‐06
abnormal long bone morphology 1.96E‐06 1.36E‐05 NA NA
TGFBI PPI subnetwork 2.26E‐06 1.27E‐05 NA NA
FGF7 PPI subnetwork 2.42E‐06 1.17E‐05 NA NA
extracellular matrix structural constituent 2.47E‐06 3.96E‐05 NA 1.92E‐04
incomplete somite formation 2.88E‐06 4.03E‐06 NA NA
decreased susceptibility to diet‐induced obesity 3.19E‐06 8.87E‐06 5.21E‐05 3.47E‐05
abnormal femur morphology 4.80E‐06 3.73E‐05 NA NA
COL4A2 PPI subnetwork 4.80E‐06 6.05E‐06 NA NA
COL2A1 PPI subnetwork 5.00E‐06 1.66E‐04 NA 3.04E‐06
abnormal joint morphology 5.49E‐06 1.58E‐05 NA NA
abnormal limb bone morphology 6.54E‐06 4.12E‐05 NA 2.49E‐06
abnormal sternum ossification 7.65E‐06 1.21E‐05 NA NA
abnormal blood vessel morphology 7.77E‐06 3.09E‐05 NA 1.63E‐05
platelet‐derived growth factor binding 8.92E‐06 6.52E‐05 NA NA
collagen 1.07E‐05 7.85E‐05 NA NA
REACTOME_NCAM_SIGNALING_FOR_NEURITE_OUT:GROWTH 1.07E‐05 1.95E‐05 NA NA
CD36 PPI subnetwork 1.15E‐05 1.15E‐04 NA NA
abnormal cutaneous collagen fibril morphology 1.19E‐05 5.62E‐05 NA NA
cartilage development 1.22E‐05 1.71E‐05 1.64E‐04 5.32E‐06
collagen binding 1.23E‐05 2.00E‐04 NA NA
COL4A1 PPI subnetwork 1.30E‐05 1.88E‐05 NA 4.43E‐04
extracellular matrix binding 1.33E‐05 1.43E‐04 NA 1.58E‐04
basement membrane 1.38E‐05 5.15E‐05 NA NA
COL6A1 PPI subnetwork 1.43E‐05 4.20E‐05 NA NA
growth factor binding 1.65E‐05 2.03E‐04 1.46E‐04 2.94E‐06
fibrillar collagen 1.72E‐05 NA NA NA
LTBP1 PPI subnetwork 1.91E‐05 1.14E‐04 NA NA
costamere 2.02E‐05 8.31E‐05 NA NA
abnormal heart valve morphology 2.32E‐05 3.27E‐05 NA NA
decreased subcutaneous adipose tissue amount 2.45E‐05 2.20E‐05 1.56E‐04 1.54E‐05
REACTOME_SIGNALING_BY_PDGF 2.45E‐05 1.58E‐04 NA NA
cartilage development involved in endochondral bone morphogenesis 2.88E‐05 1.86E‐04 NA NA
KEGG_ECM_RECEPTOR_INTERACTION 3.12E‐05 2.17E‐04 NA NA





ITGB1 PPI subnetwork 3.58E‐05 2.26E‐05 4.74E‐05 3.31E‐05
hemorrhage 3.80E‐05 1.03E‐04 NA 2.97E‐04
abnormal white adipose tissue physiology 3.94E‐05 1.22E‐04 NA NA
abnormal compact bone morphology 3.95E‐05 1.28E‐04 NA NA
abnormal Meckel's cartilage morphology 4.02E‐05 1.38E‐04 4.46E‐05 2.48E‐05
decreased retroperitoneal fat pad weight 4.17E‐05 NA 2.77E‐04 1.43E‐04
SPARC PPI subnetwork 4.27E‐05 1.62E‐04 NA NA
complete embryonic lethality during organogenesis 4.67E‐05 4.83E‐05 4.71E‐05 NA
abnormal scapula morphology 4.76E‐05 1.11E‐04 NA 1.22E‐04
delayed bone ossification 4.98E‐05 8.15E‐05 NA 1.20E‐04
abnormal basement membrane morphology 5.32E‐05 1.98E‐04 2.12E‐04 6.59E‐06
ZMYND11 PPI subnetwork 5.51E‐05 2.49E‐04 NA NA
abnormal bone ossification 5.75E‐05 NA NA 2.86E‐04
abnormal cervical axis morphology 6.43E‐05 3.66E‐05 NA NA
embryonic skeletal joint development 7.29E‐05 1.95E‐04 NA NA
FGF2 PPI subnetwork 7.87E‐05 2.11E‐04 NA NA
abnormal tendon morphology 8.83E‐05 1.67E‐04 NA 4.13E‐05
abnormal posterior eye segment morphology 1.01E‐04 2.37E‐04 NA NA
abnormal vertebral arch morphology 1.05E‐04 5.82E‐05 NA NA
abnormal cartilage development 1.09E‐04 NA NA 6.42E‐05
MED1 PPI subnetwork 1.17E‐04 NA NA NA
abnormal cartilage morphology 1.24E‐04 NA NA 4.52E‐05
thin diaphragm muscle 1.25E‐04 1.03E‐04 NA NA
collagen fibril organization 1.25E‐04 NA NA NA
blood vessel development 1.31E‐04 1.01E‐04 NA 7.18E‐05
abnormal sternum morphology 1.32E‐04 5.07E‐05 NA NA
abnormal cervical atlas morphology 1.33E‐04 1.17E‐04 NA NA
ostium primum atrial septal defect 1.37E‐04 NA NA NA
chondrocyte differentiation 1.43E‐04 1.45E‐04 NA NA
COL1A2 PPI subnetwork 1.52E‐04 NA NA NA
short snout 1.57E‐04 NA NA NA
increased urine glucose level 1.66E‐04 1.81E‐04 NA NA
shortened head 1.67E‐04 NA NA 9.57E‐05
delayed endochondral bone ossification 1.73E‐04 NA NA 8.56E‐05
abnormal long bone epiphyseal plate morphology 1.78E‐04 NA NA NA
small basisphenoid bone 1.88E‐04 NA NA NA
THBS2 PPI subnetwork 1.88E‐04 NA NA NA
ITGB5 PPI subnetwork 1.89E‐04 2.45E‐04 NA NA
asymmetric rib‐sternum attachment 1.98E‐04 1.19E‐04 3.60E‐05 1.20E‐06
MAG PPI subnetwork 2.10E‐04 NA NA NA
abnormal carpal bone morphology 2.10E‐04 2.24E‐04 2.23E‐05 1.32E‐06
COL4A4 PPI subnetwork 2.20E‐04 NA NA NA
abnormal vertebrae development 2.21E‐04 NA NA NA
abnormal artery morphology 2.23E‐04 NA NA 3.48E‐04
increased fat cell size 2.27E‐04 1.68E‐04 NA NA
abnormal forelimb morphology 2.35E‐04 NA NA NA
decreased circulating leptin level 2.42E‐04 NA NA NA
increased eating behavior 2.75E‐04 NA 1.97E‐04 5.58E‐05
abnormal glucose homeostasis 2.81E‐04 NA NA NA
decreased circulating triglyceride level 2.91E‐04 NA NA NA
abnormal humerus morphology 2.93E‐04 NA 1.53E‐04 3.42E‐04
abnormal dermal layer morphology 2.93E‐04 NA NA NA
perimembraneous ventricular septal defect 2.99E‐04 9.77E‐05 NA NA
abnormal patella morphology 3.05E‐04 NA NA 2.62E‐04
short limbs 3.06E‐04 2.19E‐04 NA NA
short femur 3.21E‐04 NA NA 3.51E‐04
abnormal vestibulocochlear ganglion morphology 3.30E‐04 1.19E‐04 6.72E‐05 2.50E‐04
increased circulating insulin level 3.37E‐04 NA NA NA
heart right ventricle hypertrophy 3.40E‐04 NA NA NA
decreased brown adipose tissue amount 3.41E‐04 NA NA NA
CTBP1 PPI subnetwork 3.43E‐04 NA 7.30E‐05 NA
AP1S2 PPI subnetwork 3.54E‐04 NA NA NA
abnormal muscle morphology 3.55E‐04 1.23E‐04 NA NA
abnormal bronchiole morphology 3.57E‐04 NA NA NA
abnormal aorta elastic tissue morphology 3.69E‐04 NA NA NA
abnormal cricoid cartilage morphology 3.71E‐04 1.56E‐04 1.07E‐05 1.34E‐04
BMP1 PPI subnetwork 3.80E‐04 NA NA NA
REACTOME_TRANSCRIPTIONAL_REGULATION_OF_WHITE_ADIPOCYTE 3.88E‐04 NA 5.62E‐07 8.22E‐06
abnormal long bone epiphysis morphology 3.96E‐04 NA NA NA
SERTAD3 PPI subnetwork NA 2.45E‐04 NA NA
abnormal brown adipose tissue morphology NA NA 1.14E‐04 1.74E‐04
LAMA1 PPI subnetwork NA NA NA 8.21E‐05
LAMB1 PPI subnetwork NA NA NA 1.60E‐04
impaired lipolysis NA NA 7.31E‐05 1.85E‐05
abnormal cervical vertebrae morphology NA NA 3.54E‐06 7.95E‐06
abnormal xiphoid process morphology NA NA NA 4.41E‐04
enlarged pancreatic islets NA NA NA 1.12E‐04
short mandible NA NA 4.82E‐05 1.35E‐05
intracranial hemorrhage NA NA 9.55E‐05 1.09E‐05
centrally nucleated skeletal muscle fibers NA NA NA 4.35E‐04
abnormal snout morphology NA NA NA 1.71E‐04
abnormal extraembryonic tissue morphology NA NA 1.11E‐04 3.17E‐04
cleft secondary palate NA NA NA 7.04E‐05
abnormal fat cell morphology NA NA 1.44E‐04 3.40E‐04
lumbar vertebral transformation NA NA 6.54E‐05 1.04E‐04
decreased epididymal fat pad weight NA NA NA 4.22E‐04
small kidney NA NA NA 1.00E‐04
short ulna NA NA 5.54E‐06 1.19E‐05
NOV PPI subnetwork NA NA NA 3.50E‐05
abnormal occipital bone morphology NA NA 7.71E‐05 2.54E‐05
bone morphogenesis NA NA NA 3.93E‐04
abnormal pulmonary elastic fiber morphology NA NA NA 3.20E‐04
abnormal angiogenesis NA NA 1.78E‐04 3.48E‐05
abnormal anterior‐posterior polarity of the somites NA NA NA 3.71E‐04
MAML1 PPI subnetwork NA NA 2.38E‐04 NA
abnormal intestine morphology NA NA NA 1.44E‐04
ARF GTPase activator activity NA NA 7.17E‐05 NA
decreased circulating free fatty acid level NA NA NA 3.39E‐04
impaired lung alveolus development NA NA 2.84E‐05 4.40E‐05
abnormal glossopharyngeal nerve morphology NA NA 1.87E‐04 NA
HOXA5 PPI subnetwork NA NA 1.02E‐05 2.05E‐05
abnormal axial skeleton morphology NA NA 8.27E‐05 6.91E‐05
abnormal branching involved in lung morphogenesis NA NA 2.36E‐04 3.10E‐05
abnormal tympanic ring morphology NA NA 2.47E‐04 1.85E‐04
vasculature development NA NA NA 6.52E‐05
ITM2C PPI subnetwork NA NA 1.02E‐04 NA
regulation of cartilage development NA NA 2.59E‐04 NA
SKIL PPI subnetwork NA NA NA 2.78E‐04
abnormal lung morphology NA NA 1.07E‐04 4.91E‐05
delayed embryo turning NA NA 7.42E‐05 2.88E‐04
partial postnatal lethality NA NA NA 1.09E‐04
decreased tongue size NA NA NA 2.59E‐05
abnormal craniofacial bone morphology NA NA 5.77E‐05 8.55E‐06
decreased total body fat amount NA NA NA 1.64E‐04
abnormal vascular smooth muscle morphology NA NA NA 3.09E‐04
abnormal rib‐sternum attachment NA NA 1.18E‐04 1.14E‐05
RUNX1 PPI subnetwork NA NA 9.03E‐05 7.36E‐05
histone methyltransferase activity NA NA 4.07E‐05 1.21E‐04
abnormal renal/urinary system morphology NA NA 7.55E‐07 2.02E‐05
increased circulating free fatty acid level NA NA 1.41E‐04 NA
PBX1 PPI subnetwork NA NA 2.73E‐04 1.42E‐04
TWIST1 PPI subnetwork NA NA NA 2.20E‐04
laminin binding NA NA NA 7.66E‐05
PDGFRA PPI subnetwork NA NA 3.54E‐05 1.86E‐04
thoracic vertebral transformation NA NA 1.09E‐04 1.81E‐04
lung hemorrhage NA NA NA 3.96E‐04
abnormal pterygoid process morphology NA NA NA 9.00E‐05
transmembrane receptor protein kinase activity NA NA NA 2.69E‐04
abnormal placenta vasculature NA NA NA 2.31E‐04
IGF1 PPI subnetwork NA NA NA 2.65E‐05
NR3C1 PPI subnetwork NA NA NA 7.70E‐05
P4HA2 PPI subnetwork NA NA 2.15E‐04 NA
sacral vertebral transformation NA NA NA 1.23E‐04
REACTOME_CIRCADIAN_CLOCK NA NA 1.88E‐04 NA
KEGG_CITRATE_CYCLE_TCA_CYCLE NA NA NA 4.19E‐04
decreased rib number NA NA NA 5.87E‐05
ITGA9 PPI subnetwork NA NA NA 1.34E‐04
ETS2 PPI subnetwork NA NA 1.82E‐06 5.62E‐06
abnormal cranium morphology NA NA NA 1.21E‐04
APP PPI subnetwork NA NA 1.97E‐04 NA
HSP90B1 PPI subnetwork NA NA 2.62E‐04 NA
lysine N‐methyltransferase activity NA NA 2.29E‐04 NA
protein‐lysine N‐methyltransferase activity NA NA 2.29E‐04 NA
pale yolk sac NA NA 1.25E‐04 NA
abnormal squamosal bone morphology NA NA NA 2.22E‐04
renal hypoplasia NA NA 1.47E‐04 6.72E‐05
abnormal fibula morphology NA NA NA 2.53E‐04
NCOA2 PPI subnetwork NA NA NA 3.16E‐04
chromatin modification NA NA 2.22E‐04 NA
abnormal limb bud morphology NA NA 2.55E‐04 6.32E‐05
cleft palate NA NA NA 1.93E‐04
abnormal dorsal aorta morphology NA NA NA 4.55E‐04
herniated diaphragm NA NA NA 1.68E‐04
VDR PPI subnetwork NA NA 6.18E‐05 1.49E‐04
REACTOME_ACTIVATION_OF_CHAPERONES_BY_ATF6:ALPHA NA NA 2.42E‐04 NA
abnormal middle ear morphology NA NA NA 2.56E‐04
short maxilla NA NA 2.62E‐04 NA
vesicle transport along microtubule NA NA NA 1.24E‐04
abnormal lung development NA NA NA 1.26E‐04
SMAD7 PPI subnetwork NA NA 4.46E‐05 NA
abnormal adipose tissue physiology NA NA 3.72E‐05 3.69E‐04
abnormal alisphenoid bone morphology NA NA NA 3.94E‐04
decreased chondrocyte cell number NA NA NA 1.72E‐04
SOX9 PPI subnetwork NA NA 1.28E‐04 NA
abnormal thyroid cartilage morphology NA NA 1.74E‐04 NA
abnormal kidney morphology NA NA 1.52E‐04 9.04E‐05
protein serine/threonine phosphatase complex NA NA NA 3.94E‐04
ribonucleoprotein complex binding NA NA 3.50E‐05 NA
RUNX1T1 PPI subnetwork NA NA 5.01E‐05 3.71E‐04
transcription regulatory region DNA binding NA NA 1.52E‐04 3.67E‐05
decreased tympanic ring size NA NA NA 2.22E‐04
middle ear morphogenesis NA NA 1.10E‐05 4.51E‐05
regulatory region nucleic acid binding NA NA 1.64E‐04 1.42E‐05
regulatory region DNA binding NA NA 1.64E‐04 1.42E‐05
absent stapes NA NA 7.50E‐05 2.75E‐04
SNCG PPI subnetwork NA NA NA 4.58E‐04
overexpanded pulmonary alveoli NA NA NA 2.11E‐04
KDM6A PPI subnetwork NA NA 4.38E‐05 NA
transcription factor binding NA NA NA 1.30E‐04
abnormal supraoccipital bone morphology NA NA NA 4.18E‐04
abnormal frequency of paradoxical sleep NA NA NA 3.86E‐04
SP1 PPI subnetwork NA NA 2.39E‐04 1.08E‐04
NR2C1 PPI subnetwork NA NA NA 2.30E‐04
VLDLR PPI subnetwork NA NA NA 4.62E‐04
JUN PPI subnetwork NA NA NA 4.32E‐04
ANKRD12 PPI subnetwork NA NA 2.70E‐04 NA


























rs61730011 1 119427467 A C TBX15 M566R 0.955 ‐0.008 0.010 4.40E‐01 0.954 0.002 0.014 9.11E‐01 0.955 ‐0.018 0.014 2.11E‐01
rs10494217 1 119469188 T G TBX15 H156N 0.180 0.002 0.005 7.33E‐01 0.181 0.004 0.007 5.64E‐01 0.180 ‐0.001 0.008 9.09E‐01
rs141845046 1 154987704 C T ZBTB7B P190S 0.978 0.000 0.014 9.76E‐01 0.978 ‐0.018 0.019 3.61E‐01 0.978 0.020 0.020 3.16E‐01
rs55920843 2 158412701 T G ACVR1C N150H 0.988 0.005 0.019 7.83E‐01 0.988 0.024 0.026 3.50E‐01 0.988 ‐0.017 0.028 5.50E‐01
rs7607980 2 165551201 T C COBLL1 N941D 0.881 ‐0.026 0.006 4.04E‐05 0.883 ‐0.029 0.009 1.18E‐03 0.880 ‐0.023 0.009 1.08E‐02
rs7586970 2 188343497 T C TFPI N221S 0.706 0.011 0.005 1.90E‐02 0.706 0.013 0.006 3.97E‐02 0.706 0.008 0.007 2.16E‐01
rs1034405 3 50597092 G A C3orf18 A162V 0.130 ‐0.001 0.006 8.33E‐01 0.131 ‐0.002 0.008 7.79E‐01 0.129 0.000 0.009 9.93E‐01
rs13303 3 52558008 T C STAB1 M113T 0.442 ‐0.001 0.004 8.52E‐01 0.443 0.000 0.006 9.97E‐01 0.441 ‐0.002 0.006 7.90E‐01
rs3617 3 52833805 C A ITIH3 Q315K 0.550 ‐0.007 0.004 8.18E‐02 0.551 ‐0.007 0.006 2.05E‐01 0.550 ‐0.007 0.006 2.33E‐01
rs62266958 3 129137188 C T EFCAB12 R197H 0.929 ‐0.018 0.008 2.42E‐02 0.929 ‐0.036 0.011 1.05E‐03 0.928 0.002 0.012 8.64E‐01
rs2625973 3 129284818 A C PLXND1 L1412V 0.712 ‐0.002 0.005 7.39E‐01 0.713 ‐0.010 0.006 1.25E‐01 0.711 0.007 0.007 2.58E‐01
rs2255703 3 129293256 T C PLXND1 M870V 0.615 ‐0.003 0.004 4.84E‐01 0.617 ‐0.009 0.006 1.08E‐01 0.614 0.004 0.006 4.99E‐01
rs1804080 4 89625427 G C HERC3 E946Q 0.837 ‐0.008 0.006 1.54E‐01 0.837 ‐0.011 0.008 1.55E‐01 0.838 ‐0.005 0.008 5.67E‐01
rs7657817 4 89668859 C T FAM13A V443I 0.824 ‐0.006 0.005 2.77E‐01 0.823 ‐0.003 0.007 6.88E‐01 0.824 ‐0.009 0.008 2.46E‐01
rs3733526 4 120528327 G A PDE5A A41V 0.180 0.009 0.005 9.54E‐02 0.181 0.005 0.007 4.77E‐01 0.180 0.013 0.008 9.36E‐02
rs1966265 5 176516631 A G FGFR4 V10I 0.248 ‐0.001 0.005 7.65E‐01 0.248 0.005 0.007 4.89E‐01 0.248 ‐0.008 0.007 2.44E‐01
rs1334576 6 7211818 G A RREB1 G195R 0.572 0.000 0.004 9.26E‐01 0.571 0.004 0.006 4.59E‐01 0.573 ‐0.004 0.006 5.18E‐01
rs9469913 6 34827085 A T UHRF1BP1 Q984H 0.837 ‐0.033 0.006 4.82E‐09 0.838 ‐0.037 0.008 1.18E‐06 0.837 ‐0.027 0.008 7.14E‐04
rs1892172 6 127476516 A G RSPO3 synonymous 0.547 0.002 0.004 5.86E‐01 0.547 0.007 0.006 2.50E‐01 0.547 ‐0.003 0.006 6.75E‐01
rs139745911 6 127767954 A G KIAA0408 P504S 0.011 ‐0.051 0.019 9.04E‐03 0.012 ‐0.043 0.027 1.02E‐01 0.011 ‐0.059 0.029 3.79E‐02
rs2303361 7 6449496 C T DAGLB Q664R 0.243 ‐0.001 0.005 9.02E‐01 0.244 ‐0.003 0.007 6.87E‐01 0.242 0.002 0.007 8.04E‐01
rs35332062 7 73012042 G A MLXIPL A358V 0.871 0.010 0.006 1.18E‐01 0.871 0.004 0.008 5.98E‐01 0.872 0.015 0.009 8.56E‐02
rs3812316 7 73020337 C G MLXIPL Q241H 0.871 0.009 0.006 1.63E‐01 0.871 0.003 0.008 6.99E‐01 0.871 0.014 0.009 1.06E‐01
rs17417407 10 95931087 T G PLCE1 R240L 0.171 0.012 0.005 3.47E‐02 0.172 0.003 0.008 7.38E‐01 0.170 0.022 0.008 6.41E‐03
rs35169799 11 64031241 T C PLCB3 S778L 0.063 0.015 0.008 7.90E‐02 0.065 0.029 0.011 1.16E‐02 0.062 ‐0.002 0.012 8.85E‐01
rs7114037 11 65403651 C A PCNXL3 H1822Q 0.945 0.004 0.009 6.27E‐01 0.945 0.005 0.012 6.80E‐01 0.945 0.004 0.013 7.87E‐01
rs145878042 12 48143315 A G RAPGEF3 L300P 0.989 0.010 0.020 6.21E‐01 0.989 0.009 0.027 7.43E‐01 0.989 0.011 0.029 7.08E‐01
rs3764002 12 108618630 C T WSCD2 T266I 0.739 0.019 0.005 5.54E‐05 0.739 0.018 0.006 4.16E‐03 0.739 0.019 0.007 4.56E‐03
rs58843120 12 123444507 G T ABCB9 F92L 0.985 ‐0.010 0.017 5.67E‐01 0.985 ‐0.018 0.023 4.36E‐01 0.985 0.000 0.025 9.94E‐01
rs11057353 12 124265687 T C DNAH10 S228P 0.393 ‐0.009 0.004 2.65E‐02 0.393 ‐0.009 0.006 1.21E‐01 0.394 ‐0.010 0.006 1.12E‐01
rs34934281 12 124330311 C T DNAH10 T1785M 0.877 ‐0.020 0.006 1.71E‐03 0.878 ‐0.013 0.009 1.44E‐01 0.877 ‐0.027 0.009 2.54E‐03
rs11057401 12 124427306 T A CCDC92 S53C 0.689 ‐0.020 0.004 6.86E‐06 0.690 ‐0.013 0.006 2.77E‐02 0.688 ‐0.027 0.006 2.45E‐05
rs1051860 14 58838668 A G ARID4A synonymous 0.414 0.008 0.004 4.86E‐02 0.414 0.005 0.006 3.68E‐01 0.415 0.012 0.006 5.49E‐02
rs17677991 15 42032383 G C MGA P1523A 0.345 ‐0.005 0.004 2.61E‐01 0.344 0.001 0.006 8.78E‐01 0.345 ‐0.011 0.006 7.23E‐02
rs3959569 15 42115747 C G MAPKBP1 R1240H 0.334 ‐0.004 0.004 3.78E‐01 0.334 0.002 0.006 7.95E‐01 0.334 ‐0.010 0.006 1.19E‐01
rs1715919 15 56756285 G T MNS1 Q55P 0.105 0.005 0.007 4.18E‐01 0.106 0.011 0.009 2.20E‐01 0.103 ‐0.001 0.010 9.03E‐01
rs3810818 16 4432029 A C VASN E384A 0.227 ‐0.006 0.005 2.53E‐01 0.228 ‐0.003 0.007 6.89E‐01 0.226 ‐0.009 0.007 2.14E‐01
rs3747579 16 4445327 C T CORO7 R193Q 0.281 ‐0.001 0.005 7.71E‐01 0.282 ‐0.008 0.006 2.17E‐01 0.280 0.006 0.007 3.76E‐01
rs1139653 16 4484396 A T DNAJA3 N75Y 0.279 0.003 0.005 5.06E‐01 0.280 ‐0.002 0.006 7.77E‐01 0.278 0.008 0.007 2.05E‐01
rs9922085 16 67397580 G C LRRC36 R101P 0.956 0.013 0.010 1.88E‐01 0.956 0.006 0.014 6.59E‐01 0.956 0.021 0.015 1.48E‐01
rs8052655 16 67409180 G A LRRC36 G388S 0.956 0.012 0.010 2.36E‐01 0.957 0.005 0.014 6.99E‐01 0.956 0.019 0.015 1.88E‐01
rs897453 17 17425631 C T PEMT V58L 0.523 ‐0.008 0.004 5.60E‐02 0.523 ‐0.005 0.006 3.36E‐01 0.524 ‐0.011 0.006 7.77E‐02
rs11554159 19 18285944 A G IFI30 R76Q 0.269 0.025 0.005 1.17E‐07 0.270 0.025 0.006 9.38E‐05 0.268 0.024 0.007 3.44E‐04










rs2287922 19 49232226 A G RASIP1 R601C 0.536 ‐0.009 0.004 2.95E‐02 0.538 ‐0.009 0.006 1.25E‐01 0.534 ‐0.009 0.006 1.22E‐01
rs2307019 19 49244220 G A IZUMO1 A333V 0.572 ‐0.016 0.004 1.85E‐04 0.574 ‐0.014 0.006 1.27E‐02 0.570 ‐0.017 0.006 5.00E‐03
rs4911494 20 33971914 T C UQCC1 R51Q 0.633 0.004 0.004 3.26E‐01 0.635 ‐0.008 0.006 1.79E‐01 0.630 0.017 0.006 4.61E‐03





























rs61730011 1 119427467 A C TBX15 M566R 0.955 ‐0.035 0.071 6.21E‐01 0.954 0.045 0.104 6.66E‐01 0.955 ‐0.126 0.095 1.84E‐01
rs10494217 1 119469188 T G TBX15 H156N 0.180 0.017 0.039 6.62E‐01 0.181 0.032 0.057 5.72E‐01 0.180 0.000 0.051 9.98E‐01
rs141845046 1 154987704 C T ZBTB7B P190S 0.978 ‐0.036 0.101 7.24E‐01 0.978 ‐0.116 0.149 4.38E‐01 0.978 0.052 0.134 6.97E‐01
rs55920843 2 158412701 T G ACVR1C N150H 0.988 ‐0.021 0.136 8.79E‐01 0.988 0.119 0.199 5.51E‐01 0.988 ‐0.181 0.182 3.22E‐01
rs7607980 2 165551201 T C COBLL1 N941D 0.881 ‐0.207 0.046 5.96E‐06 0.883 ‐0.264 0.068 9.84E‐05 0.880 ‐0.145 0.061 1.64E‐02
rs7586970 2 188343497 T C TFPI N221S 0.706 0.064 0.033 4.74E‐02 0.706 0.097 0.048 4.34E‐02 0.706 0.028 0.043 5.12E‐01
rs1034405 3 50597092 G A C3orf18 A162V 0.130 0.018 0.044 6.75E‐01 0.131 0.048 0.065 4.58E‐01 0.129 ‐0.015 0.059 8.02E‐01
rs13303 3 52558008 T C STAB1 M113T 0.442 0.006 0.030 8.35E‐01 0.443 ‐0.002 0.044 9.69E‐01 0.441 0.015 0.040 7.05E‐01
rs3617 3 52833805 C A ITIH3 Q315K 0.550 ‐0.032 0.030 2.76E‐01 0.551 ‐0.045 0.044 3.01E‐01 0.550 ‐0.018 0.040 6.48E‐01
rs62266958 3 129137188 C T EFCAB12 R197H 0.929 ‐0.149 0.058 9.77E‐03 0.929 ‐0.307 0.085 3.06E‐04 0.928 0.025 0.076 7.42E‐01
rs2625973 3 129284818 A C PLXND1 L1412V 0.712 ‐0.028 0.033 3.88E‐01 0.713 ‐0.099 0.048 4.07E‐02 0.711 0.050 0.044 2.53E‐01
rs2255703 3 129293256 T C PLXND1 M870V 0.615 ‐0.043 0.030 1.57E‐01 0.617 ‐0.093 0.045 3.74E‐02 0.614 0.012 0.040 7.58E‐01
rs1804080 4 89625427 G C HERC3 E946Q 0.838 ‐0.078 0.040 5.13E‐02 0.837 ‐0.103 0.059 8.18E‐02 0.838 ‐0.051 0.054 3.44E‐01
rs7657817 4 89668859 C T FAM13A V443I 0.824 ‐0.062 0.039 1.08E‐01 0.823 ‐0.044 0.057 4.36E‐01 0.824 ‐0.083 0.052 1.11E‐01
rs3733526 4 120528327 G A PDE5A A41V 0.180 0.071 0.038 6.59E‐02 0.181 0.059 0.056 2.97E‐01 0.180 0.084 0.051 1.02E‐01
rs1966265 5 176516631 A G FGFR4 V10I 0.248 0.014 0.034 6.77E‐01 0.248 0.085 0.050 9.32E‐02 0.248 ‐0.064 0.046 1.60E‐01
rs1334576 6 7211818 G A RREB1 G195R 0.572 0.017 0.030 5.72E‐01 0.571 0.043 0.044 3.26E‐01 0.573 ‐0.013 0.040 7.53E‐01
rs9469913 6 34827085 A T UHRF1BP1 Q984H 0.837 ‐0.247 0.040 7.19E‐10 0.838 ‐0.299 0.059 4.03E‐07 0.837 ‐0.188 0.053 4.03E‐04
rs1892172 6 127476516 A G RSPO3 synonymous 0.547 0.022 0.030 4.68E‐01 0.547 0.054 0.044 2.15E‐01 0.547 ‐0.015 0.040 7.09E‐01
rs139745911 6 127767954 A G KIAA0408 P504S 0.011 ‐0.328 0.140 1.88E‐02 0.012 ‐0.243 0.204 2.35E‐01 0.011 ‐0.427 0.188 2.31E‐02
rs2303361 7 6449496 C T DAGLB Q664R 0.243 ‐0.013 0.035 7.10E‐01 0.244 ‐0.039 0.051 4.44E‐01 0.242 0.016 0.046 7.22E‐01
rs35332062 7 73012042 G A MLXIPL A358V 0.871 0.077 0.044 7.99E‐02 0.871 0.043 0.065 5.09E‐01 0.872 0.116 0.059 4.93E‐02
rs3812316 7 73020337 C G MLXIPL Q241H 0.871 0.067 0.044 1.28E‐01 0.870 0.031 0.065 6.38E‐01 0.871 0.108 0.059 6.66E‐02
rs17417407 10 95931087 T G PLCE1 R240L 0.171 0.091 0.039 2.14E‐02 0.172 0.030 0.058 6.05E‐01 0.170 0.159 0.053 2.52E‐03
rs35169799 11 64031241 T C PLCB3 S778L 0.063 0.094 0.061 1.22E‐01 0.065 0.195 0.088 2.71E‐02 0.062 ‐0.025 0.082 7.62E‐01
rs7114037 11 65403651 C A PCNXL3 H1822Q 0.945 0.016 0.065 8.04E‐01 0.945 0.034 0.095 7.21E‐01 0.945 ‐0.004 0.086 9.63E‐01
rs145878042 12 48143315 A G RAPGEF3 L300P 0.989 0.127 0.140 3.67E‐01 0.989 0.157 0.205 4.43E‐01 0.989 0.091 0.189 6.28E‐01
rs3764002 12 108618630 C T WSCD2 T266I 0.739 0.122 0.034 2.87E‐04 0.739 0.128 0.050 9.94E‐03 0.739 0.116 0.045 9.91E‐03
rs58843120 12 123444507 G T ABCB9 F92L 0.985 ‐0.051 0.123 6.77E‐01 0.985 ‐0.061 0.180 7.35E‐01 0.985 ‐0.040 0.164 8.08E‐01
rs11057353 12 124265687 T C DNAH10 S228P 0.393 ‐0.069 0.030 2.24E‐02 0.393 ‐0.075 0.045 9.39E‐02 0.394 ‐0.063 0.040 1.19E‐01
rs34934281 12 124330311 C T DNAH10 T1785M 0.877 ‐0.141 0.045 1.78E‐03 0.878 ‐0.103 0.066 1.20E‐01 0.877 ‐0.183 0.060 2.34E‐03
rs11057401 12 124427306 T A CCDC92 S53C 0.689 ‐0.155 0.032 1.11E‐06 0.690 ‐0.126 0.047 7.16E‐03 0.688 ‐0.188 0.043 9.97E‐06
rs1051860 14 58838668 A G ARID4A synonymous 0.414 0.053 0.030 7.65E‐02 0.414 0.036 0.044 4.14E‐01 0.415 0.072 0.040 7.10E‐02
rs17677991 15 42032383 G C MGA P1523A 0.345 ‐0.026 0.031 3.96E‐01 0.344 0.007 0.046 8.75E‐01 0.345 ‐0.064 0.041 1.23E‐01
rs3959569 15 42115747 C G MAPKBP1 R1240H 0.334 ‐0.016 0.031 6.02E‐01 0.334 0.014 0.046 7.55E‐01 0.334 ‐0.051 0.042 2.25E‐01











rs3810818 16 4432029 A C VASN E384A 0.227 ‐0.022 0.035 5.39E‐01 0.228 ‐0.022 0.052 6.67E‐01 0.226 ‐0.021 0.047 6.56E‐01
rs3747579 16 4445327 C T CORO7 R193Q 0.281 0.003 0.033 9.37E‐01 0.282 ‐0.060 0.048 2.16E‐01 0.280 0.073 0.044 9.81E‐02
rs1139653 16 4484396 A T DNAJA3 N75Y 0.279 0.039 0.033 2.38E‐01 0.280 ‐0.010 0.049 8.30E‐01 0.278 0.094 0.044 3.26E‐02
rs9922085 16 67397580 G C LRRC36 R101P 0.956 0.115 0.072 1.12E‐01 0.956 0.100 0.107 3.47E‐01 0.956 0.131 0.096 1.74E‐01
rs8052655 16 67409180 G A LRRC36 G388S 0.956 0.107 0.073 1.41E‐01 0.957 0.096 0.107 3.68E‐01 0.956 0.119 0.097 2.19E‐01
rs897453 17 17425631 C T PEMT V58L 0.523 ‐0.053 0.030 7.46E‐02 0.523 ‐0.022 0.044 6.17E‐01 0.524 ‐0.088 0.040 2.68E‐02
rs11554159 19 18285944 A G IFI30 R76Q 0.269 0.179 0.033 7.43E‐08 0.270 0.211 0.049 1.66E‐05 0.268 0.144 0.044 1.23E‐03
rs874628 19 18304700 G A MPV17L2 M72V 0.286 0.171 0.033 1.64E‐07 0.286 0.207 0.048 1.83E‐05 0.285 0.132 0.044 2.44E‐03
rs2287922 19 49232226 A G RASIP1 R601C 0.537 ‐0.057 0.030 5.49E‐02 0.538 ‐0.042 0.044 3.33E‐01 0.534 ‐0.073 0.040 6.40E‐02
rs2307019 19 49244220 G A IZUMO1 A333V 0.572 ‐0.112 0.030 1.67E‐04 0.574 ‐0.100 0.044 2.34E‐02 0.570 ‐0.126 0.040 1.48E‐03
rs4911494 20 33971914 T C UQCC1 R51Q 0.632 ‐0.025 0.031 4.09E‐01 0.635 ‐0.128 0.045 4.60E‐03 0.630 0.088 0.041 3.08E‐02
































2.00E‐07 30 0.0038 0.0002 0.0029 0.0003 0.0061 0.0004 ‐0.0032 0.0005 2.94E‐11 22 0.0028 0.0002 0.0022 0.0002 0.0045 0.0003 ‐0.0024 0.0004 1.21E‐08
3.56E‐07 36 0.0043 0.0002 0.0031 0.0003 0.0068 0.0004 ‐0.0037 0.0005 6.97E‐13 26 0.0032 0.0002 0.0023 0.0003 0.0050 0.0004 ‐0.0027 0.0004 8.56E‐10
6.32E‐07 39 0.0045 0.0002 0.0034 0.0003 0.0070 0.0004 ‐0.0036 0.0005 5.41E‐12 28 0.0033 0.0002 0.0026 0.0003 0.0051 0.0004 ‐0.0025 0.0004 1.21E‐08
1.12E‐06 40 0.0046 0.0002 0.0034 0.0003 0.0071 0.0004 ‐0.0037 0.0005 3.90E‐12 28 0.0033 0.0002 0.0026 0.0003 0.0051 0.0004 ‐0.0025 0.0004 1.21E‐08
2.00E‐06 46 0.0051 0.0003 0.0038 0.0003 0.0078 0.0004 ‐0.0039 0.0006 2.32E‐12 33 0.0038 0.0002 0.0029 0.0003 0.0056 0.0004 ‐0.0027 0.0005 2.45E‐08
3.56E‐06 52 0.0055 0.0003 0.0041 0.0004 0.0083 0.0005 ‐0.0042 0.0006 5.88E‐13 37 0.0041 0.0002 0.0032 0.0003 0.0059 0.0004 ‐0.0027 0.0005 6.08E‐08
6.32E‐06 56 0.0058 0.0003 0.0044 0.0004 0.0086 0.0005 ‐0.0042 0.0006 1.75E‐12 39 0.0042 0.0002 0.0034 0.0003 0.0060 0.0004 ‐0.0026 0.0005 1.97E‐07
1.12E‐05 72 0.0067 0.0003 0.0055 0.0004 0.0096 0.0005 ‐0.0041 0.0006 2.27E‐10 44 0.0045 0.0002 0.0038 0.0003 0.0064 0.0004 ‐0.0026 0.0005 1.29E‐06
2.00E‐05 83 0.0074 0.0003 0.0059 0.0004 0.0106 0.0005 ‐0.0047 0.0007 2.94E‐12 52 0.0050 0.0003 0.0041 0.0004 0.0071 0.0004 ‐0.0030 0.0006 8.55E‐08
3.56E‐05 102 0.0084 0.0003 0.0068 0.0005 0.0117 0.0005 ‐0.0049 0.0007 6.73E‐12 65 0.0057 0.0003 0.0049 0.0004 0.0077 0.0005 ‐0.0028 0.0006 1.74E‐06
6.32E‐05 139 0.0102 0.0004 0.0083 0.0005 0.0139 0.0006 ‐0.0055 0.0008 1.32E‐12 96 0.0073 0.0003 0.0062 0.0004 0.0096 0.0005 ‐0.0034 0.0007 2.18E‐07
1.12E‐04 179 0.0121 0.0004 0.0102 0.0006 0.0159 0.0006 ‐0.0056 0.0008 2.25E‐11 122 0.0085 0.0003 0.0074 0.0005 0.0109 0.0005 ‐0.0035 0.0007 9.68E‐07
2.00E‐04 234 0.0145 0.0004 0.0124 0.0006 0.0188 0.0007 ‐0.0064 0.0009 9.45E‐12 164 0.0103 0.0004 0.0092 0.0005 0.0130 0.0006 ‐0.0037 0.0008 2.30E‐06
3.56E‐04 313 0.0180 0.0005 0.0157 0.0007 0.0227 0.0008 ‐0.0069 0.0011 8.26E‐11 220 0.0127 0.0004 0.0117 0.0006 0.0154 0.0007 ‐0.0038 0.0009 2.77E‐05
6.32E‐04 433 0.0223 0.0006 0.0198 0.0008 0.0278 0.0009 ‐0.0080 0.0012 1.79E‐11 299 0.0156 0.0005 0.0146 0.0007 0.0185 0.0007 ‐0.0039 0.0010 1.08E‐04
1.12E‐03 617 0.0287 0.0007 0.0254 0.0009 0.0349 0.0010 ‐0.0095 0.0013 1.83E‐12 419 0.0198 0.0005 0.0184 0.0008 0.0229 0.0008 ‐0.0044 0.0011 6.57E‐05
2.00E‐03 918 0.0384 0.0008 0.0341 0.0011 0.0451 0.0011 ‐0.0110 0.0016 1.74E‐12 574 0.0248 0.0006 0.0228 0.0009 0.0282 0.0009 ‐0.0054 0.0013 1.96E‐05
3.56E‐03 1,412 0.0521 0.0009 0.0459 0.0013 0.0604 0.0013 ‐0.0145 0.0018 2.91E‐15 803 0.0314 0.0007 0.0283 0.0010 0.0356 0.0010 ‐0.0073 0.0014 3.29E‐07
6.32E‐03 2,201 0.0708 0.0011 0.0632 0.0015 0.0803 0.0016 ‐0.0171 0.0021 1.74E‐15 1,098 0.0385 0.0008 0.0354 0.0011 0.0429 0.0012 ‐0.0075 0.0016 2.88E‐06
1.12E‐02 3,566 0.0982 0.0013 0.0875 0.0017 0.1099 0.0018 ‐0.0224 0.0025 9.15E‐19 1,453 0.0456 0.0008 0.0418 0.0012 0.0502 0.0012 ‐0.0084 0.0017 1.41E‐06
2.00E‐02 5,917 0.1375 0.0015 0.1217 0.0021 0.1530 0.0022 ‐0.0313 0.0030 3.09E‐25 1,786 0.0512 0.0009 0.0469 0.0013 0.0560 0.0013 ‐0.0091 0.0018 8.70E‐07
3.56E‐02 9,872 0.1899 0.0018 0.1695 0.0025 0.2094 0.0026 ‐0.0399 0.0036 9.99E‐29 2,115 0.0556 0.0009 0.0508 0.0013 0.0613 0.0014 ‐0.0105 0.0019 5.82E‐08
6.32E‐02 16,637 0.2572 0.0021 0.2279 0.0030 0.2829 0.0031 ‐0.0550 0.0043 2.82E‐38 2,387 0.0584 0.0010 0.0530 0.0014 0.0646 0.0014 ‐0.0115 0.0020 6.68E‐09
1.12E‐01 28,175 0.3338 0.0024 0.2966 0.0035 0.3664 0.0036 ‐0.0698 0.0050 9.89E‐45 2,630 0.0601 0.0010 0.0546 0.0014 0.0666 0.0015 ‐0.0119 0.0020 3.80E‐09
























0.0025 185,383 0.0240 0.0022 0.0156 0.0045 0.0325 0.0042 ‐0.0168 0.0062 6.62E‐03 3,078 0.0518 0.0009 0.0465 0.0013 0.0561 0.0013 ‐0.0096 0.0019 4.10E‐07
0.005 196,020 0.0280 0.0023 0.0195 0.0047 0.0352 0.0043 ‐0.0157 0.0064 1.44E‐02 3,084 0.0532 0.0009 0.0482 0.0014 0.0571 0.0014 ‐0.0089 0.0019 3.81E‐06
0.0075 200,423 0.0290 0.0023 0.0199 0.0048 0.0371 0.0044 ‐0.0172 0.0065 7.81E‐03 3,094 0.0537 0.0009 0.0487 0.0014 0.0578 0.0014 ‐0.0091 0.0019 2.92E‐06
0.01 202,963 0.0308 0.0024 0.0216 0.0048 0.0390 0.0044 ‐0.0174 0.0065 7.90E‐03 3,100 0.0543 0.0009 0.0493 0.0014 0.0581 0.0014 ‐0.0088 0.0020 6.17E‐06
0.0125 204,705 0.0313 0.0024 0.0218 0.0048 0.0398 0.0045 ‐0.0180 0.0066 6.26E‐03 3,100 0.0547 0.0009 0.0493 0.0014 0.0588 0.0014 ‐0.0095 0.0020 1.19E‐06
0.015 205,906 0.0319 0.0024 0.0225 0.0049 0.0410 0.0045 ‐0.0185 0.0066 5.07E‐03 3,106 0.0549 0.0009 0.0495 0.0014 0.0594 0.0014 ‐0.0099 0.0020 4.91E‐07
0.0175 206,862 0.0323 0.0024 0.0231 0.0049 0.0415 0.0045 ‐0.0184 0.0066 5.36E‐03 3,106 0.0551 0.0010 0.0495 0.0014 0.0595 0.0014 ‐0.0099 0.0020 4.52E‐07
0.02 207,595 0.0326 0.0024 0.0242 0.0049 0.0417 0.0045 ‐0.0175 0.0066 8.47E‐03 3,105 0.0552 0.0010 0.0499 0.0014 0.0594 0.0014 ‐0.0094 0.0020 1.72E‐06
0.0225 208,314 0.0329 0.0024 0.0245 0.0049 0.0420 0.0045 ‐0.0174 0.0067 8.89E‐03 3,105 0.0552 0.0010 0.0499 0.0014 0.0595 0.0014 ‐0.0096 0.0020 1.15E‐06
0.025 208,909 0.0331 0.0024 0.0246 0.0049 0.0431 0.0045 ‐0.0184 0.0067 5.74E‐03 3,103 0.0553 0.0010 0.0498 0.0014 0.0597 0.0014 ‐0.0098 0.0020 6.07E‐07
0.0275 209,394 0.0336 0.0024 0.0253 0.0049 0.0436 0.0045 ‐0.0184 0.0067 6.08E‐03 3,102 0.0553 0.0010 0.0498 0.0014 0.0597 0.0014 ‐0.0099 0.0020 5.72E‐07
0.03 209,882 0.0340 0.0024 0.0259 0.0049 0.0441 0.0046 ‐0.0182 0.0067 6.50E‐03 3,102 0.0553 0.0010 0.0499 0.0014 0.0597 0.0014 ‐0.0099 0.0020 5.51E‐07
0.0325 210,312 0.0345 0.0024 0.0265 0.0049 0.0445 0.0046 ‐0.0181 0.0067 7.21E‐03 3,102 0.0553 0.0010 0.0498 0.0014 0.0598 0.0014 ‐0.0099 0.0020 4.92E‐07
0.035 210,660 0.0349 0.0024 0.0268 0.0049 0.0449 0.0046 ‐0.0181 0.0067 7.10E‐03 3,101 0.0555 0.0010 0.0499 0.0014 0.0599 0.0014 ‐0.0100 0.0020 3.80E‐07
0.0375 210,992 0.0353 0.0024 0.0272 0.0049 0.0454 0.0046 ‐0.0181 0.0067 7.12E‐03 3,103 0.0555 0.0010 0.0501 0.0014 0.0599 0.0014 ‐0.0099 0.0020 6.14E‐07
0.04 211,275 0.0355 0.0024 0.0272 0.0050 0.0457 0.0046 ‐0.0185 0.0068 6.08E‐03 3,104 0.0556 0.0010 0.0502 0.0014 0.0600 0.0014 ‐0.0098 0.0020 8.49E‐07
0.0425 211,583 0.0358 0.0024 0.0276 0.0050 0.0464 0.0046 ‐0.0188 0.0068 5.55E‐03 3,101 0.0558 0.0010 0.0505 0.0014 0.0600 0.0014 ‐0.0095 0.0020 1.60E‐06
0.045 211,831 0.0361 0.0025 0.0280 0.0050 0.0471 0.0046 ‐0.0190 0.0068 4.91E‐03 3,100 0.0558 0.0010 0.0506 0.0014 0.0600 0.0014 ‐0.0095 0.0020 1.88E‐06
0.0475 212,077 0.0366 0.0025 0.0283 0.0050 0.0483 0.0046 ‐0.0200 0.0068 3.19E‐03 3,099 0.0558 0.0010 0.0507 0.0014 0.0600 0.0014 ‐0.0093 0.0020 3.07E‐06























































































<=0.90 Men 0.011 1230 0.48 54533 0.49 1256 0.49 54507 0.49 55763
obese
>0.85 Women, 
>0.90 Men 0.012 1315 0.52 55894 0.51 1289 0.51 55920 0.51 57209
non‐obese <=0.85 0.011 899 0.66 39828 0.69 934 0.69 39793 0.69 40727
obese >0.85 0.012 461 0.34 18113 0.31 426 0.31 18148 0.31 18574
non‐obese <=0.90 0.011 331 0.28 14705 0.28 332 0.28 14704 0.28 15036
obese >0.90 0.011 854 0.72 37781 0.72 853 0.72 37782 0.72 38635
non‐obese
<=0.85 Women, 
<=0.90 Men 0.015 1792 0.51 57637 0.49 1740 0.50 57689 0.50 59429
obese
>0.85 Women, 
>0.90 Men 0.014 1719 0.49 58802 0.51 1771 0.50 58750 0.50 60521
non‐obese <=0.85 0.015 1297 0.70 42122 0.69 1274 0.69 42145 0.69 43419
obese >0.85 0.014 555 0.30 19165 0.31 578 0.31 19142 0.31 19720
non‐obese <=0.90 0.016 495 0.30 15515 0.28 468 0.28 15542 0.28 16010
obese >0.90 0.014 1164 0.70 39637 0.72 1191 0.72 39610 0.72 40801
non‐obese
<=0.85 Women, 
<=0.90 Men 0.013 1533 0.53 57881 0.49 1429 0.50 57985 0.50 59414
obese
>0.85 Women, 
>0.90 Men 0.011 1352 0.47 59161 0.51 1456 0.50 59057 0.50 60513
non‐obese <=0.85 0.013 1132 0.74 42276 0.69 1059 0.69 42349 0.69 43408
obese >0.85 0.010 408 0.26 19307 0.31 481 0.31 19234 0.31 19715
non‐obese <=0.90 0.013 401 0.30 15605 0.28 379 0.28 15627 0.28 16006




























ACVR1C 2 158412701 rs55920843 N150H







4.33E‐01 0.012 ‐0.057 0.027 3.67E‐02
0.010 ‐0.094 0.018 1.09E‐07 0.012 ‐0.151
0.010 ‐0.102 0.017 8.29E‐10 0.011 ‐0.123 0.027 4.95E‐06





0.011 0.070 0.029 1.57E‐020.009 0.060 0.021 4.25E‐03
0.009 0.150
0.1070.009 2.08E‐070.0200.1030.0112.07E‐130.015




















0.009 ‐0.046 0.013 5.62E‐04 0.012 ‐0.107
0.010 ‐0.068 0.018 1.22E‐04 0.011 ‐0.008
0.009 0.015 0.020
Human GeneID Fly GeneID Fly CG number a mean TG/weight P value # Replicates b
PLXND1  PlexB  CG17245 1.7365 0.0055 6
DNAH10 Dhc98D CG1842 2.0364 0.0024 5
PLXND1  PlexB  CG17245 1.2997 0.4463 5







































1:205130413 rs3851294 DSTYK A/G TMEM81 ‐0.182819 1.60E‐05 6.25E‐05 Muscle_Skeletal rs4950981 1:205075359 G/C ‐0.17 1.3E‐07 0.65 0.99
3:50597092 rs1034405 C3orf18 G/A CYB561D2 0.249692 3.40E‐05 1.74E‐04 Adipose_Visceral_Omentum rs2236951 3:50421081 T/C ‐0.28 6.8E‐09 0.26 0.73
3:50597092 rs1034405 C3orf18 G/A C3orf18 ‐0.212616 1.37E‐08 2.39E‐04 Muscle_Skeletal rs4422345 3:51190188 T/A ‐0.25 3.4E‐09 0.74 0.98
3:50597092 rs1034405 C3orf18 G/A HYAL1 ‐0.208722 1.71E‐05 2.21E‐04 Muscle_Skeletal rs2071802 3:50412945 A/G 0.39 2.9E‐10 0.13 0.37
3:50597092 rs1034405 C3orf18 G/A HEMK1 0.240262 1.24E 09 2.22E 04 Muscle_Skeletal rs417592 3:50610696 A/G 0.26 2.1E 11 0.91 0.99
3:52558008 rs13303 STAB1 T/C ITIH4 0.1781 1.93E‐05 1.39E‐04 Adipose_Subcutaneous rs12488303 3:52862003 G/A 0.38 1.2E‐16 0.23 0.93
3:52558008 rs13303 STAB1 T/C NT5DC2 0.208299 1.15E 04 1.70E 04 Adipose_Subcutaneous rs66782572 3:52567617 A/G 0.25 2.0E 06 0.95 1
3:52558008 rs13303 STAB1 T/C TMEM110 0.253953 5.71E 07 1.20E 04 Adipose_Subcutaneous rs7612511 3:52687566 T/C 0.26 2.7E 07 0.81 0.98
3:52558008 rs13303 STAB1 T/C NEK4 ‐0.241389 3.01E‐05 8.40E‐05 Adipose_Visceral_Omentum rs13071584 3:52804487 T/C ‐0.32 6.0E‐09 0.57 0.99
3:52558008 rs13303 STAB1 T/C ITIH4 0.182979 4.00E‐08 9.61E‐05 Muscle_Skeletal rs6445541 3:52880128 G/T 0.27 1.0E‐16 0.43 0.91
3:52558008 rs13303 STAB1 T/C TMEM110 0.211077 1.31E‐06 9.79E‐05 Muscle_Skeletal rs2336148 3:52690638 G/A 0.25 2.2E‐09 0.54 0.99
3:52833805 rs3617 ITIH3 C/A ITIH4 0.176758 1.62E‐05 1.39E‐04 Adipose_Subcutaneous rs12488303 3:52862003 G/A 0.38 1.2E‐16 0.28 0.87
3:52833805 rs3617 ITIH3 C/A TMEM110 0.221802 1.00E 05 1.20E 04 Adipose_Subcutaneous rs7612511 3:52687566 T/C 0.26 2.7E 07 0.82 0.97
3:52833805 rs3617 ITIH3 C/A NEK4 ‐0.230055 8.18E‐05 8.40E‐05 Adipose_Visceral_Omentum rs13071584 3:52804487 T/C ‐0.32 6.0E‐09 0.53 0.81
3:52833805 rs3617 ITIH3 C/A ITIH4 0.232611 2.88E‐13 9.61E‐05 Muscle_Skeletal rs6445541 3:52880128 G/T 0.27 1.0E‐16 0.59 0.9
3:52833805 rs3617 ITIH3 C/A TMEM110 0.19433 4.93E‐06 9.79E‐05 Muscle_Skeletal rs2336148 3:52690638 G/A 0.25 2.2E‐09 0.55 0.85
3:52833805 rs3617 ITIH3 C/A ITIH4 ‐0.433497 3.15E‐06 8.44E‐05 Pancreas rs11918800 3:52868145 G/A 0.59 1.3E‐10 0.60 0.91
3:52833805 rs3617 ITIH3 C/A RFT1 0.357802 5.43E‐05 7.86E‐05 Pancreas rs9830353 3:53163953 A/T ‐0.62 2.4E‐10 0.07 0.41
3:52833805 rs3617 ITIH3 C/A PPM1M ‐0.307962 4.81E‐05 1.27E‐04 Pancreas rs61644644 3:52307496 T/C 0.76 9.4E‐12 0.00 0.05
5:176516631 rs1966265 FGFR4 G/A RAB24 0.238698 3.22E‐07 5.50E‐05 Adipose_Subcutaneous rs6894676 5:176548993 C/T 0.3 1.4E‐10 0.66 0.85
6:34827085 rs9469913 UHRF1BP1 A/T UHRF1BP1 0.413408 6.45E‐13 9.32E‐05 Adipose_Subcutaneous rs1125340 6:34786408 A/G 0.58 6.8E‐46 0.32 1
6:34827085 rs9469913 UHRF1BP1 A/T UHRF1BP1 0.511976 1.08E‐09 4.61E‐05 Adipose_Visceral_Omentum rs6925623 6:34800896 A/G 0.69 1.5E‐26 0.32 1
6:34827085 rs9469913 UHRF1BP1 A/T UHRF1BP1 0.290782 4.87E‐07 7.11E‐05 Muscle_Skeletal rs9469869 6:34744134 A/G 0.62 2.7E‐52 0.32 1
6:34827085 rs9469913 UHRF1BP1 A/T C6orf106 0.243892 7.79E 09 7.10E 05 Muscle_Skeletal rs2814960 6:34706201 C/T 0.28 6.3E 11 0.99 1
6:34827085 rs9469913 UHRF1BP1 A/T C6orf106 0.739635 2.91E‐06 5.77E‐05 Pancreas rs6932930 6:34677103 G/A ‐1 5.4E‐15 0.62 0.97
7:6449496 rs2303361 DAGLB T/C DAGLB 0.860252 7.79E 43 4.77E 05 Adipose_Subcutaneous rs13235365 7:6456091 C/T 0.9 1.2E 50 0.82 0.98
7:6449496 rs2303361 DAGLB T/C DAGLB 0.60513 1.29E 10 2.64E 05 Adipose_Visceral_Omentum rs13235365 7:6456091 C/T 0.65 1.3E 13 0.82 0.98
7:6449496 rs2303361 DAGLB T/C DAGLB 0.233836 8.10E 06 3.86E 05 Muscle_Skeletal rs2288153 7:6461534 C/T 0.27 3.3E 07 0.95 0.99
7:6449496 rs2303361 DAGLB T/C DAGLB 0.471757 6.86E 10 3.14E 05 Pancreas rs13235365 7:6461534 C/T 0.51 1.0E 13 0.82 0.98
7:73012042 rs35332062 MLXIPL G/A MLXIPL 0.355014 8.34E 09 8.67E 05 Adipose_Subcutaneous rs78815801 7:73045938 T/C 0.38 7.3E 11 0.83 0.92
7:73012042 rs35332062 MLXIPL G/A MLXIPL 0.293102 2.96E‐05 4.51E‐05 Adipose_Visceral_Omentum rs35797675 7:72878044 T/G 0.29 1.8E‐07 0.49 0.95
7:73012042 rs35332062 MLXIPL G/A MLXIPL 0.699136 5.80E 09 6.77E 05 Pancreas rs34060476 7:73037956 A/G 0.7 7.1E 10 0.90 0.97
7:73020337 rs3812316 MLXIPL C/G MLXIPL 0.34368 1.18E 08 8.67E 05 Adipose_Subcutaneous rs78815801 7:73045938 T/C 0.38 7.3E 11 0.82 0.91
7:73020337 rs3812316 MLXIPL C/G MLXIPL 0.310095 9.03E‐06 4.51E‐05 Adipose_Visceral_Omentum rs35797675 7:72878044 T/G 0.29 1.8E‐07 0.48 0.95
7:73020337 rs3812316 MLXIPL C/G MLXIPL 0.690944 3.87E 09 6.77E 05 Pancreas rs34060476 7:73037956 A/G 0.7 7.1E 10 0.92 0.99
11:64031241 rs35169799 PLCB3 C/T VEGFB ‐0.457238 4.41E‐08 9.06E‐05 Adipose_Subcutaneous rs71454592 11:63878131 C/T ‐0.6 2.5E‐10 0.48 0.94
12:124265687 rs11057353 DNAH10 T/C TCTN2 ‐0.370543 6.89E‐12 6.95E‐05 Adipose_Subcutaneous rs66647364 12:124197280 A/C 0.57 2.6E‐29 0.27 0.58
12:124265687 rs11057353 DNAH10 T/C ATP6V0A2 ‐0.191726 7.26E‐08 7.23E‐05 Adipose_Subcutaneous rs7970602 12:124165056 C/T 0.27 1.6E‐14 0.27 0.58
12:124265687 rs11057353 DNAH10 T/C TCTN2 ‐0.29179 4.28E‐09 6.35E‐05 Muscle_Skeletal rs7133734 12:124196735 G/C 0.52 1.8E‐24 0.25 0.54
12:124427306 rs11057401 CCDC92 T/A CCDC92 0.342207 1.08E‐09 6.43E‐05 Adipose_Subcutaneous rs3768 12:124499839 C/T 0.43 5.4E‐11 0.48 0.95
12:124427306 rs11057401 CCDC92 T/A DNAH10OS 0.245089 1.85E‐05 7.02E‐05 Adipose_Subcutaneous rs12309481 12:124389150 C/A 0.33 5.5E‐10 0.41 0.69
12:124427306 rs11057401 CCDC92 T/A CCDC92 0.39669 2.72E 08 4.01E 05 Adipose_Visceral_Omentum rs6488913 12:124445569 C/G 0.42 3.4E 09 0.91 1
12:124427306 rs11057401 CCDC92 T/A DNAH10OS 0.240543 1.52E‐05 5.17E‐05 Muscle_Skeletal rs35981630 12:124463278 G/A 0.53 2.7E‐10 0.25 1
12:124427306 rs11057401 CCDC92 T/A CCDC92 0.431257 1.13E 05 3.84E 05 Pancreas rs3186071 12:124429279 G/A 0.43 5.8E 06 1.00 1
15:42032383 rs17677991 MGA C/G MAPKBP1 0.18531 1.77E 05 1.15E 04 Adipose_Subcutaneous rs4923914 15:42119603 C/T 0.2 6.0E 06 0.88 0.99
15:42032383 rs17677991 MGA C/G SPTBN5 0.323982 2.32E‐05 1.17E‐04 Adipose_Subcutaneous rs11070353 15:42191519 G/A ‐0.91 1.7E‐51 0.20 0.68
15:42032383 rs17677991 MGA C/G PLA2G4B 0.264061 9.57E 14 1.05E 04 Adipose_Subcutaneous rs3959569 15:42115747 G/C 0.31 3.7E 18 0.86 0.99
15:42032383 rs17677991 MGA C/G JMJD7 0.42748 1.17E‐14 1.28E‐04 Adipose_Subcutaneous rs1197668 15:42140414 G/A ‐0.42 1.4E‐16 0.39 0.86
15:42032383 rs17677991 MGA C/G SPTBN5 0.514857 2.95E‐07 7.52E‐05 Adipose_Visceral_Omentum rs11070353 15:42191519 G/A ‐0.93 1.4E‐28 0.20 0.68
15:42032383 rs17677991 MGA C/G PLA2G4B 0.152459 3.97E 05 8.18E 05 Adipose_Visceral_Omentum rs11635415 15:42133502 T/C 0.17 1.3E 06 0.88 0.99
15:42032383 rs17677991 MGA C/G JMJD7 0.302102 6.41E‐05 6.89E‐05 Adipose_Visceral_Omentum rs11547012 15:42129373 C/G 0.33 2.6E‐06 0.40 0.87
15:42032383 rs17677991 MGA C/G MAPKBP1 0.222219 3.16E 06 7.73E 05 Muscle_Skeletal rs2577960 15:42028354 C/A 0.25 9.3E 08 1.00 1
15:42032383 rs17677991 MGA C/G SPTBN5 0.324044 2.04E‐06 9.59E‐05 Muscle_Skeletal rs7166358 15:42191067 C/A ‐0.66 5.8E‐29 0.23 0.7
15:42032383 rs17677991 MGA C/G PLA2G4B 0.151881 2.48E‐07 9.30E‐05 Muscle_Skeletal rs13380315 15:42120437 C/G ‐0.17 8.0E‐11 0.49 0.87
15:42032383 rs17677991 MGA C/G JMJD7 0.294595 6.24E 05 7.37E 05 Pancreas rs8025714 15:42120157 G/C 0.38 3.4E 07 0.89 0.99
15:42115747 rs3959569 MAPKBP1 G/C MAPKBP1 0.19046 1.23E 05 1.15E 04 Adipose_Subcutaneous rs4923914 15:42119603 C/T 0.2 6.0E 06 0.96 1
15:42115747 rs3959569 MAPKBP1 G/C SPTBN5 0.394052 2.75E‐07 1.17E‐04 Adipose_Subcutaneous rs11070353 15:42191519 G/A ‐0.91 1.7E‐51 0.24 0.81
15:42115747 rs3959569 MAPKBP1 G/C PLA2G4B 0.305186 3.74E 18 1.05E 04 Adipose_Subcutaneous rs3959569 15:42115747 G/C 0.31 3.7E 18 1.00 1
15:42115747 rs3959569 MAPKBP1 G/C JMJD7 0.429816 1.54E‐14 1.28E‐04 Adipose_Subcutaneous rs1197668 15:42140414 G/A ‐0.42 1.4E‐16 0.45 0.99
15:42115747 rs3959569 MAPKBP1 G/C SPTBN5 0.501244 5.06E‐07 7.52E‐05 Adipose_Visceral_Omentum rs11070353 15:42191519 G/A ‐0.93 1.4E‐28 0.24 0.81
15:42115747 rs3959569 MAPKBP1 G/C MAPKBP1 0.218332 6.53E 06 7.73E 05 Muscle_Skeletal rs2577960 15:42028354 C/A 0.25 9.3E 08 0.85 0.99
15:42115747 rs3959569 MAPKBP1 G/C NDUFAF1 ‐0.287264 1.33E‐05 9.30E‐05 Muscle_Skeletal rs113967548 15:41687824 A/T ‐1.1 8.7E‐97 0.04 0.23
15:42115747 rs3959569 MAPKBP1 G/C SPTBN5 0.350939 3.72E‐07 9.59E‐05 Muscle_Skeletal rs7166358 15:42191067 C/A ‐0.66 5.8E‐29 0.27 0.82
15:42115747 rs3959569 MAPKBP1 G/C PLA2G4B 0.17826 1.83E‐09 9.30E‐05 Muscle_Skeletal rs13380315 15:42120437 C/G ‐0.17 8.0E‐11 0.56 1
15:42115747 rs3959569 MAPKBP1 G/C JMJD7 0.337581 8.43E 06 7.37E 05 Pancreas rs8025714 15:42120157 G/C 0.38 3.4E 07 0.97 1
16:4432029 rs3810818 VASN A/C HMOX2 ‐0.172845 1.73E‐05 4.89E‐05 Adipose_Subcutaneous rs7195361 16:4530806 A/T ‐0.28 3.1E‐14 0.34 0.75
16:4432029 rs3810818 VASN A/C NMRAL1 ‐0.504774 7.93E‐15 4.30E‐05 Adipose_Subcutaneous rs1362626 16:4549226 C/G ‐0.69 5.3E‐38 0.48 0.82
16:4432029 rs3810818 VASN A/C CDIP1 0.218101 1.18E‐06 4.14E‐05 Muscle_Skeletal rs4786514 16:4576798 A/C 0.35 3.0E‐19 0.48 0.82
16:4432029 rs3810818 VASN A/C NMRAL1 ‐0.637006 5.17E‐20 4.24E‐05 Muscle_Skeletal rs62039231 16:4519548 A/G ‐0.93 1.5E‐53 0.33 0.74
16:4432029 rs3810818 VASN A/C NMRAL1 ‐0.428032 6.04E‐06 3.41E‐05 Pancreas rs11643057 16:4544505 C/T ‐0.6 7.4E‐13 0.48 0.82
16:4445327 rs3747579 CORO7 C/T HMOX2 ‐0.172739 1.91E‐05 4.89E‐05 Adipose_Subcutaneous rs7195361 16:4530806 A/T ‐0.28 3.1E‐14 0.50 0.76
16:4445327 rs3747579 CORO7 C/T NMRAL1 ‐0.44238 2.42E‐11 4.30E‐05 Adipose_Subcutaneous rs1362626 16:4549226 C/G ‐0.69 5.3E‐38 0.34 0.59
16:4445327 rs3747579 CORO7 C/T CDIP1 0.197401 9.06E‐06 4.14E‐05 Muscle_Skeletal rs4786514 16:4576798 A/C 0.35 3.0E‐19 0.34 0.59
16:4445327 rs3747579 CORO7 C/T HMOX2 ‐0.204822 2.69E‐05 3.97E‐05 Muscle_Skeletal rs11862686 16:4515012 G/A 0.75 3.2E‐17 0.09 0.91
16:4445327 rs3747579 CORO7 C/T NMRAL1 ‐0.730767 9.22E‐28 4.24E‐05 Muscle_Skeletal rs62039231 16:4519548 A/G ‐0.93 1.5E‐53 0.49 0.75
16:4445327 rs3747579 CORO7 C/T NMRAL1 ‐0.481276 3.39E‐06 3.41E‐05 Pancreas rs11643057 16:4544505 C/T ‐0.6 7.4E‐13 0.34 0.59
16:4484396 rs1139653 DNAJA3 A/T HMOX2 ‐0.219337 3.86E‐09 4.89E‐05 Adipose_Subcutaneous rs7195361 16:4530806 A/T ‐0.28 3.1E‐14 0.75 0.9
16:4484396 rs1139653 DNAJA3 A/T NMRAL1 ‐0.5282 1.62E‐18 4.30E‐05 Adipose_Subcutaneous rs1362626 16:4549226 C/G ‐0.69 5.3E‐38 0.54 0.76
16:4484396 rs1139653 DNAJA3 A/T NMRAL1 ‐0.524882 2.05E‐10 2.71E‐05 Adipose_Visceral_Omentum rs4786512 16:4573040 A/G ‐0.65 1.7E‐19 0.53 0.75
16:4484396 rs1139653 DNAJA3 A/T CDIP1 0.241772 5.44E‐09 4.14E‐05 Muscle_Skeletal rs4786514 16:4576798 A/C 0.35 3.0E‐19 0.54 0.75
16:4484396 rs1139653 DNAJA3 A/T HMOX2 ‐0.234291 2.88E‐07 3.97E‐05 Muscle_Skeletal rs11862686 16:4515012 G/A 0.75 3.2E‐17 0.09 0.94
16:4484396 rs1139653 DNAJA3 A/T DNAJA3 0.17815 4.36E‐06 4.00E‐05 Muscle_Skeletal rs1139652 16:4476089 T/C 0.23 1.1E‐09 0.69 0.92
16:4484396 rs1139653 DNAJA3 A/T NMRAL1 ‐0.807375 9.54E‐41 4.24E‐05 Muscle_Skeletal rs62039231 16:4519548 A/G ‐0.93 1.5E‐53 0.73 0.89
16:4484396 rs1139653 DNAJA3 A/T NMRAL1 ‐0.424802 3.38E‐06 3.41E‐05 Pancreas rs11643057 16:4544505 C/T ‐0.6 7.4E‐13 0.54 0.76
16:67397580 rs9922085 LRRC36 G/C RANBP10 ‐0.417213 2.44E‐06 1.98E‐04 Adipose_Subcutaneous rs8052687 16:67446037 T/G ‐0.39 1.1E‐08 0.36 1
16:67397580 rs9922085 LRRC36 G/C LRRC36 0.585883 3.90E 06 2.00E 04 Adipose_Subcutaneous rs28526086 16:67366809 A/T 0.58 1.2E 06 0.97 1
16:67397580 rs9922085 LRRC36 G/C LRRC36 0.64795 4.90E 09 1.32E 04 Adipose_Visceral_Omentum rs1559323 16:67447255 C/G 0.65 4.8E 09 1.00 1
16:67397580 rs9922085 LRRC36 G/C LRRC36 1.05425 1.40E 17 1.43E 04 Muscle_Skeletal rs1559323 16:67447255 C/G 1.1 1.3E 17 1.00 1
16:67397580 rs9922085 LRRC36 G/C LRRC36 1.48782 3.17E 15 1.46E 04 Pancreas rs9922119 16:67411530 T/C 1.5 3.1E 15 0.98 1
16:67409180 rs8052655 LRRC36 G/A RANBP10 ‐0.41702 2.45E‐06 1.98E‐04 Adipose_Subcutaneous rs8052687 16:67446037 T/G ‐0.39 1.1E‐08 0.36 1
16:67409180 rs8052655 LRRC36 G/A LRRC36 0.585576 3.93E 06 2.00E 04 Adipose_Subcutaneous rs28526086 16:67366809 A/T 0.58 1.2E 06 0.98 1
16:67409180 rs8052655 LRRC36 G/A LRRC36 0.64795 4.90E 09 1.32E 04 Adipose_Visceral_Omentum rs1559323 16:67447255 C/G 0.65 4.8E 09 1.00 1
16:67409180 rs8052655 LRRC36 G/A LRRC36 1.05391 1.41E 17 1.43E 04 Muscle_Skeletal rs1559323 16:67447255 C/G 1.1 1.3E 17 1.00 1
16:67409180 rs8052655 LRRC36 G/A LRRC36 1.48782 3.17E 15 1.46E 04 Pancreas rs9922119 16:67411530 T/C 1.5 3.1E 15 0.98 1
17:17425631 rs897453 PEMT C/T PEMT ‐0.268982 5.87E‐08 9.82E‐05 Adipose_Subcutaneous rs4646385 17:17448691 A/G ‐0.37 5.9E‐16 0.61 0.94
19:18285944 rs11554159 IFI30 G/A PDE4C ‐0.288488 9.07E‐07 3.79E‐05 Muscle_Skeletal rs2384986 19:18356983 A/G ‐0.3 1.1E‐08 0.12 0.79
19:18285944 rs11554159 IFI30 G/A MPV17L2 0.202855 1.75E‐05 3.86E‐05 Muscle_Skeletal rs4808121 19:18358107 T/C 0.26 4.1E‐09 0.40 0.66
19:18304700 rs874628 MPV17L2 A/G PDE4C ‐0.287308 8.85E‐07 3.79E‐05 Muscle_Skeletal rs2384986 19:18356983 A/G ‐0.3 1.1E‐08 0.12 0.79
19:18304700 rs874628 MPV17L2 A/G MPV17L2 0.246368 1.28E‐07 3.86E‐05 Muscle_Skeletal rs4808121 19:18358107 T/C 0.26 4.1E‐09 0.40 0.66
19:49232226 rs2287922 RASIP1 G/A MAMSTR 0.131787 5.82E‐07 3.93E‐05 Muscle_Skeletal rs519757 19:49224966 A/C 0.17 1.4E‐11 0.74 0.98
19:49232226 rs2287922 RASIP1 G/A FUT2 ‐0.743038 8.92E‐15 3.39E‐05 Pancreas rs492602 19:49206417 A/G ‐0.94 3.3E‐25 0.66 0.87
19:49244220 rs2307019 IZUMO1 G/A IZUMO1 ‐0.552316 3.26E‐16 5.04E‐05 Adipose_Subcutaneous rs838143 19:49251755 G/A 0.92 5.2E‐18 0.08 1
19:49244220 rs2307019 IZUMO1 G/A IZUMO1 ‐0.499964 4.02E‐10 2.41E‐05 Adipose_Visceral_Omentum rs838143 19:49251755 G/A 0.86 9.7E‐14 0.08 1
19:49244220 rs2307019 IZUMO1 G/A IZUMO1 ‐0.39286 1.06E‐08 4.18E‐05 Muscle_Skeletal rs12327653 19:49252679 T/C ‐0.46 6.0E‐09 0.42 0.99
19:49244220 rs2307019 IZUMO1 G/A RASIP1 ‐0.377204 8.04E‐06 2.96E‐05 Pancreas rs838143 19:49251755 G/A 0.8 5.4E‐14 0.08 1
19:49244220 rs2307019 IZUMO1 G/A FUT2 0.723088 5.22E‐14 3.39E‐05 Pancreas rs492602 19:49206417 A/G ‐0.94 3.3E‐25 0.36 0.75
19:49244220 rs2307019 IZUMO1 G/A IZUMO1 ‐0.406701 2.52E‐06 2.80E‐05 Pancreas rs838143 19:49251755 G/A 0.89 4.2E‐17 0.08 1
20:33971914 rs4911494 UQCC1 C/T UQCC1 0.32329 4.82E 10 1.65E 04 Adipose_Subcutaneous rs6142373 20:33983314 T/A 0.35 2.3E 12 1.00 1
20:33971914 rs4911494 UQCC1 C/T UQCC1 0.258781 1.89E 07 1.21E 04 Adipose_Visceral_Omentum rs1406947 20:33969530 C/T 0.27 5.5E 08 0.95 1
20:33971914 rs4911494 UQCC1 C/T UQCC1 0.200981 1.17E 10 1.70E 04 Muscle_Skeletal rs6060402 20:34005240 T/C 0.22 7.6E 13 0.99 1
20:33971914 rs4911494 UQCC1 C/T CEP250 0.277519 1.00E‐07 1.33E‐04 Muscle_Skeletal rs10359 20:34099789 A/G ‐0.42 2.2E‐13 0.40 0.86
20:33971914 rs4911494 UQCC1 C/T UQCC1 0.2713 4.70E 05 1.50E 04 Pancreas rs6087705 20:34001250 G/A 0.29 5.1E 06 1.00 1
20:34022387 rs224331 GDF5 A/C UQCC1 0.329442 2.52E 10 1.65E 04 Adipose_Subcutaneous rs6142373 20:33983314 T/A 0.35 2.3E 12 0.89 1
20:34022387 rs224331 GDF5 A/C UQCC1 0.199363 1.14E 04 1.21E 04 Adipose_Visceral_Omentum rs1406947 20:33969530 C/T 0.27 5.5E 08 0.84 1
20:34022387 rs224331 GDF5 A/C UQCC1 0.216058 1.76E 12 1.70E 04 Muscle_Skeletal rs6060402 20:34005240 T/C 0.22 7.6E 13 0.90 1






Number of variants GC Number of variants GC
All variants 244,618 1.08 236,804 1.07
All minor allele frequency >5% 28,089 1.43 27,228 1.45
All minor allele frequency  5% 216,529 1.05 209,576 1.03
GWAS sentinel SNPsa 4,781 1.76 4,781 1.78
Ancestry informative markers 3,772 1.18 3,772 1.19
Grid SNPsb 4,676 1.34 4,676 1.33
All coding variantsc 231,214 1.06 223,334 1.05
Coding minor allele frequency >5% 13,953 1.37 13,758 1.41
Coding minor allele frequency  5% 217,261 1.05 209,576 1.03



























































































































































































































































































































































































































































































































































































SUPPLEMENTARY NOTE 1. 
 
Collider bias  
  
For all SNPs that reached array-wide significance in the stage 1+2 ADD meta-analysis (P<2x10-7), we 
examined potential collider bias1,2 that could occur from adjustment of BMI and create artificial 
associations with WHRadjBMI (Online Methods).  To obtain association estimates for BMI, we looked up 
the results for BMI in a concurrent GIANT ExomeChip Stage 1 investigation3 for the identified SNPs.  If the 
beta estimate was in the opposite direction and reached a P<0.05, these variants are highlighted in 
Supplementary Table 7 (Online Methods). The observed associations for all 55 variants associated with 
WHRadjBMI were corrected in relevant stratum (e.g. All Ancestry, European-only, Women-only, Men-
only) using the following equation1, 
 









, where 𝜌𝐵𝑀𝐼𝑥𝑊𝐻𝑅 = 0.49, as observed in our previous work 




~𝑁(0,1) → 𝑃𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑. 
 
Of these 55, 51 variants remained significant at the Bonferroni -corrected significance threshold 
(P<9.09x10-4, 0.05/55). The remaining 4 variants, all from the primary meta-analyses in All Ancestries, 
sexes combined, should be interpreted with caution, including variants in C3orf18, ZBTB7B, ITIH3, and 
UHRF1BP1.  While some SNPs no longer remained significant after the correction, in general they were 
nearly significant (P<0.05, except for rs141845046) indicating that a true association may exist, although 
the effect may be slightly overestimated. Further, since it is biologically plausible for a variant to have 
pleiotropic effects both a positive effect on body mass while decreasing WHR (e.g. increase fat deposition 
in the hip and thighs), functional follow-up may be required to determine which associations are true and 
which are the result of collider bias. 
 
SUPPLEMENTARY NOTE 2.  
 
The EC-DEPICT method used here is identical to that described in the companion manuscript 3.    
 
EC-DEPICT 
DEPICT is a method for gene set enrichment analysis and gene prioritization of GWAS data 5.  
Briefly, 14,462 gene sets from KEGG6, REACTOME7, Gene Ontology8, InWeb9 (protein-protein networks) 
and Mouse Phenotype10 databases were obtained and “reconstituted” using large-scale microarray data, 
based on the logic of guilt-by-association (genes with similar patterns of expression are more likely to be 
members of the same gene sets).  We have adapted the gene set enrichment functionality of DEPICT for 
the ExomeChip (EC-DEPICT), with a few alterations: (1) instead of including all genes within a specified 
amount of linkage disequilibrium to each index SNP, we include only the gene containing the index SNV, 
(2) we include only nonsynonymous and splicing (coding) SNVs, discarding noncoding associations, and 
(3) we use null ExomeChip data for p-value calculation (rather than null GWAS data).  In this supplement, 




The EC-DEPICT method has been described elsewhere11.  We generated null ExomeChip data from the 
Malmö Diet and Cancer (MDC), All New Diabetics in Scania (ANDIS), and Scania Diabetes Registry (SDR) 
cohorts (a total of 11,899 samples with Swedish ancestry).  After generating simulated normally-
distributed phenotypes, we conducted 2,200 null ExomeChip association studies, filtering out all variants 
not present in the WHR association study.  The variants in each null study were then sorted by asce nding 
p-value and clumped (+/- 1 Mb on each side).  Annotations from the CHARGE consortium were used to 
assign variants to genes (see URLs).  
 
The method for gene set enrichment is as follows. A list of significant input variants from the ExomeChip 
is obtained (index nonsynonymous/splice-site SNVs for each locus) and filtered to remove (1) variants not 
present in the null backgrounds and (2) variants that are not marked as nonsynonymous/splice-site in the 
CHARGE consortium annotations.  Then, we map the variants to genes.  For each gene set, we then 
calculate a test statistic: the sum of gene set membership z-scores from the reconstituted gene sets1 for 
the input genes.  We then take 2000 nulls and compute the average (null) test statistic and standard 
deviation for the given gene set (where the number of top genes we take from each null as “input genes” 
is matched to the observed number of input genes).  A z-score for the gene set is then computed as the 
observed test statistic minus the null test statistic divided by the null standard deviation, which is 
converted to a p-value based on the normal distribution.  False discovery rates (FDRs) are calculated using 
an additional 50 null permutations to generate a distribution of null p-values. The FDR is calculated as the 
average number of null p-values less than a given threshold divided by the number of observed p-values 
less than that threshold. 
 
We have noted that before performing the gene set enrichment analysis of WHR-associated variants, we 
removed variants absent in the null ExomeChip data (as we did in the height ExomeChip analysis, in which 
we used that same null data11). This resulted in exclusion of about 50% of the WHR-associated variants at 
suggestive or array-wide significance. Most of the excluded variants were in the very rarest allele 
frequency bins, and mostly reached suggestive rather than array-wide significance. The exclusion of the 
rarest variants is expected due to the much smaller sample size of the null cohorts relative to the WHR 
data. To try to include more variants in the analysis, we also generated null ExomeChip data based on the 
UK Biobank, which resulted in the exclusion of fewer WHR-associated variants (due to the much larger 
sample size of the UK Biobank data). However, we observed that use of these null data, despite including 
more of the rarest WHR-associated variants in the gene set enrichment analysis, dampened the signal and 
resulted in fewer significantly enriched gene sets. This result suggests that 1) the rarest variants are more 
likely to have a lower true positive rate and/or 2) the heterogeneity of the underlying biology increases 
with the inclusion of very rare variants. 
 
Although some variants were excluded from the EC-DEPICT analysis, we have included them in the 
heatmap figures (Figure 3, Supplementary Figure 13).  This is because we assume that if the genes 
containing those variants have strong predicted membership in gene sets found to be significantly 
enriched, they are still good candidates for prioritization (and one of the main purposes of the heatmap 
strategy is to visually prioritize the best candidate genes). In fact, this is arguably even stronger evidence 
for prioritization of these genes, because they had no opportunity to influence the gene sets that are 
identified as enriched and, as such, independently support the biology implicated by these gene sets.  
 
We have observed that extreme non-normality of gene set membership z-scores can, in certain situations, 
cause minor inflation of Type I error.  To address this issue, we repeated the original EC-DEPICT analysis 
with an inverse-normal-transformed version of the reconstituted gene sets, in which every gene set is 
forced to have a normal z-score distribution for pathway membership.  We then compared the rank of 
each significant gene set in the original results with the rank in the inverse normal transform and flagged 
“outliers” with respect to the change in rank (> 1.5 * the interquartile range). In visualizing the results with 
heat maps, outlier gene sets were excluded.  In supplementary tables, they are noted with an asterisk.  
Affinity propagation clustering 
 
To collapse the most highly correlated gene sets, affinity propagation clustering was performed as 
described in Marouli et al11.  Briefly, “meta-gene sets” were generated by affinity propagation clustering12 
of all pairs of 14,462 gene sets, using SciKit-Learn.clustering.AffinityPropagation version 0.1713, with a 
maximum iteration of 10,000 and a convergence iteration of 1,000.  For each meta-gene set, P-values 
were assigned based on the most significant member gene set (considered the “best representative gene 
set”).  In heat maps, z-scores for meta-gene set membership represent the z-score of the best 
representative gene set.  Heat maps were generated with the ComplexHeatmap package in R14.   
Analyses 
 
We performed two analyses of WHR-associated variants.  In the first analysis, we included all variants with 
p<5e-4 (the best nonsynonymous variant per locus, where loci were clumped +/- 1 Mb).  After filtering, 
this left 101 variants in 101 genes.  There were 57 significant gene sets at FDR <0.05 (27 meta-gene sets); 
after removal of inverse normal transform outliers, we were left with 49 significant gene sets in 25 meta-
gene sets.  In the second analysis, we used the same p-value threshold but removed all loci within 1 Mb 
of a known GWAS signal from Shungin et al. (2015)15.  (“Known GWAS signals” included all GWAS hits at 
p<1e-5, all of which were included in the original DEPICT analysis of those results.)  After filtering, this 
gave an input of 75 variants in 75 genes.  There were 29 significant gene sets in 14 significant meta-gene 




CHARGE Consortium ExomeChip annotation file: http://www.chargeconsortium.com/main/exomechip/    
EC-DEPICT: https://github.com/RebeccaFine/obesity-ec-depict 
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